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Bi-metallic  Coinage  Association,  memorial  of 

Blair  bill.    (<Sa0  Education.) 
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Cattle : 

Inquiry  relative  to  existence  of  pleuro-pneumonia  among 
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Resolution  to  allow,  to  have  certain  printing  done 

Special  order  for  business  from  

Committee  on  Elections,  to  allow  messenger  to 


158 


288 
152 

182 

219 

5  264 

^270 


108 


339 
282 

196 
203 

374 

127 

373 

U99 

i32p 

< 

175 
166 


114 


230 


! 


10 


13 
10 

13 
13 
13 
13 


10 


13 
13 

13 
13 

17 
10 
17 
13 
13 

10 
10 


10 


215 

13 

53 

10 

376 

17 

282 

13 

5 

1 

4 

1 

62 

10 

181 

13 

IS 


76 

10 

41 

10 

222 

13 

90 

10 

72 

10 

83 

10 

151 

10 

113 

10 

344 

17 

348 

17 

73 

10 

INDEX   TO  HOUSE  MISCELLANEOUS  DOCUMENTS. 


Subject. 


Committee  on  Expenditures  in  Department  of  Jnstice^  to  be  allowed 
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Special  order  of  business  from 

Committee  on  Labor : 
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Cook,  L.  B.,  to  pay  claim  of 

Cooperage,  relatiye  to  decline  of  American 

'  'om.    {See  Grain.) 
Corwin  (U.  S.  steamer) : 

Report  of  cruise  of .. 

Secretary  of  Treasury  requested  to  transmit  report  of  cruise  of.... 

Courts  of  United  States,  fees  of  witnesses  and  jurors  of 

Crook,  Greneral.    (See  Indians.) 

Currency,  special  order  for  House  bill  5788,  to  issue  small  bills,  Ae* 

CiiAtom  districts,  inquiry  relative  to  non-paying 

Cutting,  A.  K.,  inquiry  relative  to  detention  in  Mexico  of 

D. 

i^Hvid  J.  Adams  (steamer),  relative  to  seizure  by  Canadian  authorities 
of 
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Department  of  Agricaltoie.    (S^e  Agricoltaral  Department.) 

Digest  of  House  Rules,  to  print  and  distribute 

Diplomatio  service,  committee  instructed  to  inquire  relatiye  to  reform- 


ing 


Direct  tax.  Secretary  of  Treasury  requested  to  inform  House  relatiye  to. 

Director  of  Mint,  report  of,  on  production  of  precious  metals 

District  of  Columbia : 

Annual  report  of  Commissioners  relative  to  expenses  of 

Business  of,  special  order  in  House  for 

Centennial  anniversary,  relative  to  celebrating  it  in  1889  and  1693  in. 

Civil-service  appointments  fh>m,  relative  to 

Commercial  agents  tax  in,  relatiw^e  to 

Public  buildings  in,  relative  to « 

Dolan,  Patrick  y.,  relative  to  pay  of 

Donelson,  Samu el.    (See  Doorkeeper  of  House  of  Bepresentati ves. ) 
Doorkeeper  of  House  of  Representatives : 

Inventory  of  public  property  in  possession  of 

Inventory  of  public  documents  and  books  in  the  folding-room  of 
House 

Resolution  to  reimburse,  for  amount  paid  for  additional  force  in  fold- 
ing-room  • 

Dougherty,  Robert,  to  pay  claim  of. 

Dyer,  Elizabeth  P.,  report  of  Court  of  Claims  on  claim  of 


£. 
Education : 

Resolution  to  instruct  commitfoo  to  report  "Blair  bill" 

Resolution  relative  to  instnu  ;  ni;;  committee  to  report  bills  pertain- 
ing to 

Resolution  declaratory  of  sense  House  of  relative  to  appropriations 

for 

Special  order  for  consideration  of  Senate  bill  194,  on 

Special  order  for  House  bill  7266,  relative  to 

Electrical  vote- recording  apparatus,  relative  to  its  adoption  by  House.. 

Ellwood,  Reuben,  memorial  address  on  life  and  character  of. 

Employ^  of  United  States,  resolution  of  |inquiry  relative  to,  in  civil  de- 
partments of  the  Government 

Eulogies.    (i$M  Memorial  addresses.) 

European  dock-yards,  report  on 

Executive  Departments: 

Inquiry  relative  to  employment  of  substitutes  in  ...•• 

Committee  to  consider  acUustment  of  salaries  in 


•      F. 

First  Comptroller  of  United  States  Treasury,  Decisions  of,  vol.  6 

Fish  Commission,  Annual  Bulletin,  vol.  5 

Fish  and  Fisheries,  inquiry  relative  to  exclusion  of  American  fishing 

vessels  from  Canada • 

Fish.    {See  American  Fishing  Marine) 
Folding-room.    (See  House  of  Representatives.) 
Food  products: 

To  prohibit  adulteration  of 

inquiry  relative  to  restrictions  by  foreign  countries  on  importation 

of  American  pork 

Foreign  mails.    (See  Postal  Serviced 

Fort  Brown  reservation,  inquiry  relative  to  title  of  Government  to  .... 

France,  inquiry  relative  to  mediation  between,  and  China 

Free-ship  bill,  resolution  to  make  special  order  of 

Freedman's  Savings  and  Trust  Company,  annual  report  of  commis- 
sioner of 

Funeral  obsequies,  resolution  for  standing  committee  on.... 

Funerals,    (See  House  of  Representatives.) 
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Omrfleld,  Jamee  A.,  tlumkB  of  CongresB  to  Ohio  for  statue  of. •.... 

Geological  (Carrey : 

Monographs  of  yoI.  3 •« 

Monographs  of  yoL  9... • 

Gladstone,  W.E.,  congratolations  extended  to 

Gortiian,  Frank  B.,  to  pay  claim  to 

Grain: 

Resolntion  relative  to  supply  of  com  and  wheat • 

Report  of  statistics  on  wheat  and  com  snpply 

Grave- yard  Committee,  resolution  for  appointment  of,  in  Honse 

Great  FaUs,  inquiry  relative  to  fish-ways  at 

Greely  expedition,  report  on • 

H. 

Hahn,  Michael,  memorial  addresses  on  life  and  character  of 

Halley,  Noah  W.,  to  pay  claim  of 

Hancock,  General  W.8.,  inquiry  relative  to  certain  expenditures  of... 

Hanson  land  ffrant^  inquiry  relative  to  survey  of • 

Hayes  nitro-glyoenne  snell.    (See  Ordnance. ) 
Hennepin  Canal.    (See  Illinois  and  Michigan  Canal.) 

Holbrook,  Charles,  to  claim  of 

Holland,  inquiry  relative  to  taxation  of  petroleum  by 

House  of  Representatives :  (500  aUo  Rules. ) 

List  of  members,  arranged  by  States 

Alphabetical  list  of  Members  and  Delegates  and  committees  of  which 
they  are  members 

List  of  standing  and  select  committees  of 

Absent  members,  relative  to  callincnames  of 

rule  proposed  to  fine 

Admission  to  floor,  to  amend  rules  relative  to .*... 

Debate,  resolution  to  limit 

Document-room,  for  additional  force  in 

Electrical  vote-recording  apparatus,  relative  to  its  adoption  by.... 

Employ^  of,  for  additional 

inquiry  relative  to  salaries  of ^ • .•• . 

Folding-room,  for  additional  force  in 

Funerius,  to  amend  rules  relating  to • 

Hour  of  meeting,  changes  of 

Offices  of,  committee  instructed  to  investigate  organization  of 

testimony  in  inquiry  by  committee 

Post-office  of,  to  continue  employment  of  session  messengers  in 

Rules,  new  one  adopted  by 

Howard,  Willie  S.,  relative  to  employment  of,  as  page 

Hydrophobia,  resolution  to  obtain  information  relative  to p... 
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Relative  .to  alleged  violation  of,  at  New  Tork 
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Ireland,  congratulationa  extended  to  William  E.  Gladstone  and  associ- 
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Cherokoe,  inqniry  relative  to  claims  of 

Cbiricabua  Apachee,  investigation  of  General  Crook's  campaign 
against 

SiouXy  inc^niry  relative  to  school  facilities  for 

Tribes  of,  inquiry  relative  to  condition  of  all 

Interior  Department,  inqniry  relative  to  granting  of  leaves  of  absence 


in 


luternal  revouae,  for  appointmeot  of  select  committee  on , 

Report  3209,  on  bill  (H.K.  9702)  to  reduce  taxes,  <tc 

International  arbitration,  resolntion  of  Maine  legislature  favoring 
International  law.    (See  Wharton's  Digest.) 

International  monetary  conferences,  reports  of,  for  1B78>'81 

International  Sheep  and  Wool  Show,  report  on 

Interoceanio  Canal,  inquiry  relative  to  construction  of 


J. 

Jarors.    (See  Courts  of  United  States.) 

K. 

Kanause,  Theodore  D.,  to  admit,  to  floor  of  House 

Kanavrha  Biver,  relative  to  damage  done  by  improvement  of. 

Kansas,  inquiry  relative  to  land  grants  to  railroads  in 

Kansas  Bailroad,  relative  to  management  of 


L. 
Labor: 

Committee  appointed  to  investigate  labor  troubles  in  Southwest 

Inquiry  relative  to  alleged  violation  of  immigration  laws  by  the 
arrival  of  inmates  of  Bristol,  England,  reform  institution  in  New 
York  City 

Besolution  to  make  special  order  of  le^slat^pn  relative  to 

Besolution  to  investigate  troubles  in  bituminous  ooal  regions 

La  Fayette,  Marquis  de,  resolution  for  tablet  for  portrait  of 


Lancaster,  B.  D.,  relative  to  investigation  of  frauds  committed  by. 


Land  grants.    (/SeeBailroads.) 
Letter-carriers.    (^00  Postal  Service.) 

Live-stock,  relative  to  transportation  of 

Lord,  William  Blair,  to  pay  salary  and  funeral  expenses  of 

Louisiana,  inqniry  relative  to  property  taken  during  the  late  war  by 

Federal  authorities  in 

Louisville  and  Portland  Canal,  inquiry  relative  to  right  of  drainage 

into 

Lyles,  Minnie,  to  pay  to,  salary  of  her  husband 

M. 


McGkirrahan,  William,  special  order  for  bill  for  relief  of 

McKinstry,  Justus,  proceedings  in  the  court-martial  trial  of 

Maine,  resolutions  of  legislature  of: 

Belative  to  appropriations  for 

Favoriuff  arbitration  and  peace ^ 

Mallory,  William  E.,  to  pay  claim  of 

Marok,  Peter,  and  others,  report  of  Court  of  Claims  on  claims  of.. 

Maxwell  land  grant,  relative  to  eviction  of  settlers  Arora , 

Medical  and  Surgical  History  of  the  Bebellion: 

Inquiry  relative  to  publishing  of 

Letter  from  Public  rrinter  relative  to  cost,  &o.,  of  printing. 
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119 
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Subject. 


Memorial  addreBses: 

On  life  and  character  of  Reuben  Ellwood 

On  life  and  character  of  Michael  Hahn 

On  life  and  character  of  Joseph  Rankin 

Resolution  to  rfquire  their  deliver^'  in  House  on  Sunday 

Mexican  awardtt,  inquiry  relative  to 

Mexican  war,  resolution  of  Missouri  legislature  relative  to  pensions  to 

aorviviug  soldiers  of 

Mexico,  inquiry  relative  to  reciprocity  treaty  with 

Military  Academy,  annual  report  of  Board  of  Visitors 

Mineral  resources  of  United  States,  statistical  report  of 

Miasisaippi  River  improvements : 

For  select  committee  on 

Inquiry  relative  to 

Missouri: 

Relative  to  war  debt  of 

Resolutions  of  legistature  of,  relative  to  receivers  of  railroads 

Resolutions  of  legislature  of,  relative  to  pensions  for  Mexican  war 

Resolutions  of  legislature  of,  relative  to  suspension  of  silver  coinage 
Monong^ela  River,  inquiry  relative  to  improvement  of 

N. 

National  Home  for  Disabled  Soldiers.: 

Communication  Irom  Hon.  B.  F.  :Bntler,  late  acting  treasurer  of. 

Report  of  Board  of  Managers  of 

Nautical  Almanac  for 

Naval  Bureaus,  resolution  for  special  order  to  consider  bill  to  consoli- 
date  

Navigation  and  fishery  interests,  for  a  select  committee  on 

Navigation  laws,  compilation  of 

Navy: 

Naval  establishment,  special  order  for  bill  to  increase 

Retired  list  of,  list  of  officers  on 

Vessels,  report  of  progress  on  construction  of 

New  Mexico : 

Relative  to  claims  for  land  in  Territory  of 

Relative  to  eviction  of  settlers  from  Maxwell  land  grant  in 

New  Orleans  Exposition,  inquiry  relative  to  loans  to 

New  River,  relative  todamnxe  done  by  improvement  of 

Newspaper  correMpf>ndcnts,  resolution  lo  admit  theui  to  members'  corri- 
dor in  House  of  Representatives 

New  York : 

Relative  to  celebrating  anniversary  of  foundation  of  the  Govern- 
ment in  city  of , 

Nicaragua,  inquiry  relative  to  claims  against 

Nicaragua  canal.     {See  Interoceanic  Canal.) 

NimmOy  Joseph,  Jr.,  to  provide  for  revision  of  report  on  cattle  business 

by 

Northern  Pacific  Railroad : 

Resolution  relative  tobill(H.  R.  4223)  to  forfeit  land  grant  to 

Inquiry  relative  to  managementof 

Norton,  A.  B.,  inc^niry  relative  to  claim  of 

Nye,  Charles  H.,  inquiry  for  copy  of  proceedings  in  case  of 
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O. 

Official  Register  of  United  Ststen,  giving  liRt  of  officers  and  employ^  in 

the  civil,  military,  and  naval  service  on  July  1,  1885 

Ohio,  thanks  of  Congress  to,  for  statue  of  James  A.  Garfield 

Ohio  River,  report  of  engineers  on  construction  of  bridge  at  Cairo,  111., 

over 

Ordnance : 

Report  of  commission  on  ordnance  and  war  ships,  referred 

Inquiry  relative  to  Hayes  nitro-gly cerine  shell 

P. 
Pacific  Railroads: 

Resolution  to  investigate  management  of 

Relative  to  protection  of  interest  of  Gk>vemment  in 

Panama  canal,  KimbaPs  report  on 

Pan-Electric  Telephone  Company,  testimony  taken  by  committee  rela- 
tive  to 

Patents : 

Relative  to  snits  to  annnl 

Testimony  relative  to  suits  to  annul  the  Bell  telephone  patents  .... 
Pennsylvania  Railroad  Company,  inquiry  relative  to  accounts  of 

Pension  Bureau,  investigation  of  the  administration  of 

Pensions : 

Resolutions  of  Missouri  legislature  relative  to  pensions  to  surviving 
soldiers  of  Mexican  war. 

Relative  to  delay  in  adjudication  of  claims  for  invalid 

Resolution  to  provide  lor  payment  of  pensions  by  special  taxation.. 

Relative  to  number  of  persons  drawing  special  pensions 

Petroleum,  inquiry  relative  to  taxation  by  Holland  of 

Pettie,  Winship  B.,  resolution  to  pay  claim  of 

Philadelphia,  inquiry  relative  to  public  building  at 

Physiology ;  special  order  for  consideration  of  bill  to  provide  for  study. 

Pindle,  J^cob,  employment  in  bath-room  of 

Pleuro-nneumonia.    {See  Cattle  plague.) 

Political  contributions,  committee  to  investigate  subject  of 

Pork.    {See  Food  products.) 
Postmasters : 

Relative  to  readjustment  of  salaries  of 

Relative  to  adjudication  of  claims  of 

Postal  clerks,  inquiry  relative  to  pay  of 

Postal  service : 

Foreign  mails,  inquiry  relative  to 

letter  from  superintendent  of 

Special  order  for  bill  to  extend  eight-hour  law  to  letter-carriers 

Resolution  to  investip^ate  Post-Offlce  Department  contracts 

Post-Office  Department,  inquiry  relative  to  unsettled  accounts  in 

Precious  metals,  report  on  production  of. 

President  of  the  United  States : 

To  print  annual  message  of 

Reference  of  annual  message  of 

Rresolution  of  Connecticut  legislature,  relative  to  counting  of  elect- 
oral vote 

Printing.    {See  Public  Printing. ) 
Private  bills : 

Relative  to  cost  of  printing ^ 

Business  in  the  House,  special  order  for 

Private  claims.    {See  Claims. ) 

Protestant  Episcopal  Theological  Seminary  and  High  School,  Virginia, 

report  of  Court  of  Claims  on  claim  of 

Public  buildings: 

Committee  to  investigate  condition  of,  in  District  of  Columbia 

BoBolution  of  inquiry  relative  to  purchase  and  management  of  •••••• 
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Subject. 


Public  docnments,  inventory  of  books  and  doonments  in  folding-room  of 

tbe  Hoose 

Public  health,  for  appointment  of  committee  on 

Public  printioff : 

Inoniry  relative  to  redaction  of 

Belative  to  cost  of  printing  private  biUa 

R. 
BaOroada: 

Inquiry  relative  to  land  grants  to  railroads  in  Kansas 

Besolntions  of  Miseoari  legislature,  relative  to  receivers  of 

Relative  to  consideration  in  House  of  railroad  land  grant  forfeitures. 

Land  grants  to,  committee  directed  to  examine  certain  qnes  tions  of 

law  relative  to 

Sankin,  Joseph,  memorial  addresses  on  life  and  character  of 

Beoeivers.    ^Sm  Railroads.) 

Reed,Addie8.,topay  salary  of  her  husband  to 

Raid,  John  B.,  report  of  Court  of  Claims  on  claim  of 

Reporters.    {See  Newspaper  correspondents.) 

Revised  Statutes^  Secretary  of  State  requested  to  place  copies  of,  in 

House  library,  m  two  parts 

Rhone  River,  France,  inquiry  relative  to  improvement 

Ridley,  J.  S.,  to  .pay  balance  of  salary  to  heirs 

Rielly,  James,  relative  to  funeral  expenses  of 

Robb,  Leander  A.,  to  pay  widow,  salary  of 

Raddleeden,  Maurice,  resolution  to  pay  claim  of. 

Roles  of  House  of  Representatives : 

Resolution  to  print  digest  of 

Journal  Clerk  directed  to  prepare  history  of .\... 

Resolution  that  bills  introduced  by  request  be  so  indicated 


Proposed  new  rules. 


Boles  adopted 


Proposed  amendments  to 


Byan.  James  D: 

Kelative  to  employment  of,  as  assistant  folder. 
To  pay  claim  of 


S. 

Salaries.    (See  House  of  Representatives ;  Executive  Departments.) 

Santos,  Julio,  inquiry  relative  to  Imprisonment  of 

Signal  service : 

Beport  of  committee  to  investigate  expenditures  in 

Testimony  taken  by  committee  relative  to  accounts  of  Chief  Sigmd 
Officer 
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Subject. 


Silver  coiDage : 

Relative  to  maintenance  of  equality  of  valae  of  standard  dollar 

Inquiry  relative  to  siver,  profit  from.... 

Inqafiry  re1athr«  to  reteitiion  of  silver  dollars  in  Boston  sub-treasury. 

Relative  to  recoinage  of  stiver  dollars 

Resolution  of  Missouri  legislature  relative  to  suspension  of 

Relative  to  suspension  of 

Inquiry  relative  to  coinage  of  standard  silver  dollars 

Secretary  of  Treasury  requested  to  inform  House  relative  to 

Sioux  Indians.    (<S^ee  Indians.) 

Smith,  Henry  Blair,  to  employ,  as  page 

Smithsonian  Institution,  annual  report  relative  to,  for  18^ 

Sorghum.    (See  Sugar). 

Southern  Claims  Commission,  relative  to  completion  of  index  to  reports 

of 

Special  legislation.    (See  Claims.) 
Standard  dollar.    (See  Silver  coinage. ) 

Stanton,  Edwin  M.,  relative  to  remarks  of  Hon.  Joseph  Wheeler  on 

Stenographers,  examination  of  claims  of 

Substitutes.    (i$M  Executive  Departments.) 
Sugar : 

Inquiry  relative  to  process  of  manufacturing  sorghum  and  beet- 
sugar....... 

Letter  of  Commissioner  of  Agriculture  relative  to  m  anufacture  of 
sorghum  and  beet-sugar 

T. 
Tariff: 

Against  revision  of 

Resolution  to  print  House  bill  5576,  known  as  Morrison  tariff  bill... 

Resolution  to  create  board  of  appeals  on  import  duties 

Telegraph  companies,  inquiry  relative  to  certain 

Telephone  companies.     (See  aUo  Patents) : 

Resolution  to  pay  expenses  of  investigation 1 

Resolution  to  investigate,  amended 

Resolution  of  inquiry  relative  to  Bell  and  Pan-Electric  Telephone 

'  Companies 

Temperance  education.    (See  Physiology.) 
Treasurv  Department : 

Decisions  of  First  Comptroller  in 

Inquiry  relative  to  employment  of  substitutes  in 

Inquiry  relative  to  employ^  in  the  classified  civil  service  in 

Treutlen,  Charles  S.,  to  pay  funeral  expenses  of 

Trezevant  claim,  relative  to  payment  of 

Trust  funds,  inouiry  relative  to,  in  the  Executive  Departments 

Twomey,  JohnF.,  to  pay  to  family  salary  of 

U. 
Union  Pacific  Railroad : 

Resolution  to  investigate  management  of 

Relative  to  prosecution  of  officers  of 

Utah: 

Memorial  of  Utah  legislature  relative  to  veto  power  in 

Relative  to  fees  of  United  States  officials  in 

W. 
War  of  Rebellion: 

Official  records  of,  Series  I 

Series  I,  Part  I 

Series  I,  Part  II 

Beoordsof •• •• • 


No. 


93 

10 

5  275 
)381 

13 

17 

182 

13 

102 

10 

40 

10 

.  60 

10 
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17 

96 

10 

30 
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15 

25,26 

376 
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Vol. 
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13 
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17 

148 
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13 

51 
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115 
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204 
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241 

13 

116 
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69 
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228 
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258 
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309 

13 

311 

13 

300 

13 

58 

10 
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13 
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142 
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13 
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13 

164 
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273 

14 

338 

16 

21 
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Subject. 


War  of  Rebellion — Continaed. 

Records  of • 

Records  of,  Part  I 

WaHkiugtoD  Gas-Light  Company,  committee  directed  to  investigate 

cbarg<*s  again  Mt 

Washington  navy-yard,  inquiry  relative  to  ordnance-shop  at 

Wharton's  Digest,  resolution  to  purchase 

Wheat.    (See  Grain.) 

Wheeler,  Hon.  Joseph,  relative  to  remarka  oq  Edwin  M.  Stanton,  in 

speech  of ,. 

Willamette  River,  Oregon,  inquiry  relative  to  navigation  on 

Wilmai-th,  Seth,  relative  to  compensation  for  invention 

Winters,  George,  to  pay  claim  of 

Women's  National  Press  Association,  resolution  to  admit,  to  reporter'd 

gallery 

Wool: 

Relative  to  reduction  of  tariff  on  raw  wool 

Relative  to  restoration  of  tariff  of  ld67  on 

Y. 
Yellowstone  Park : 

Report  of  expenditures  for 

Inquiry  relative  to  leases,  &c.,  of 
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ANNUAL  REPORT 


0¥  THX 


BOARD  OF  REGENTS 


OW  THM 


SMITHSONIAN  INSTITUTION. 


BHOWXNO 


TBI  OFEMHONS,  EXFENDITUBES,  and  OONDmOR 

OF  THE  INSTITUTION 


TO 


JULY,   1886. 


PART  I. 


WASHIirGTOir: 

OOTaBNXBKT  PBHTTIKO  OVVIOB. 

1886. 


BV>BTT-MtirrH  CoNOBXM,  Ton  SSfiteM. 

The  following  leaolntion  was  agreed  to  by  the  Senate,  and  conenired  in  by  the 
House  of  Bepresentatives,  Joly  17,  1686 : 

Bewlved  hy  the  SmuUe  {ihe  Hau$e  of  BepresentaUvea  oonourring  therein).  That  there  be 
printed  of  the  last  annual  reports  of  the  Smithsonian  Institution  and  of  the  National 
Museum,  in  two  ootavo  volumes,  sixteen  thousand  extra  copies  of  each,  of  which  three 
thousand  copies 'shlOl  be  fto  the  ttse  of  the  Setiate,  lAx  thousand  oo^H^  for  the  use  of 
the  House  of  BepiesentatlTesi  and  seven  thousand  oopies  for  the  use  of  the  Smith* 
sonian  Institatlon* 


LETTER 

VBOM  THE 

SECRETARY  OF  THE  SMITHSONIAN  INSTITUTION, 


▲CCOMPAXTI17G 


The  anntfo^  refort  of  the  Board  of  Regents  of  that  Inetitution  to  the  etui  of 

June,  1885. 


JfTLT  17, 1886.— Ordeied  to  be  printed«% 


Smithsonian  Institution, 
Washington^  2>.  0.,  Janwiry  15, 1886. 

2b  the  Oongrees  of  the  United  States : 

In  aooordanoe  with  seotion  5593  of  the  Bevised  Btatates  of  the  United 
States,  I  have  the  honor,  ip  behalf  of  the  Board  of  Regents,  to  submit 
to  Congress  the  annual  report  of  the  oi)erations,  expenditures,  and  con- 
dition of  the  Smithsonian  Institution  to  July,  1885. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Spenoeb  F.  Baibd, 
Secretary  Smithsonian  Insiittition* 
Hon.  John  Sh^Iiman, 

President  of  the  Senate,  pro  tern. 
Hon.  John  O.  Oablisle, 

Speaker  of  the  House  of  Representatives. 


ANNUAL  REPORT  OF  THE  SMITHSONIAN  INSTITUTION  TO  THE 

END  OF  JUNE.  1886. 


SUBJECTS. 


1.  Proceedings  of  the  Board  of  Begents  for  the  session  of  January, 
1886. 

2.  Beportof  the  Executive  Oommittee,  exhibiting  the  financial  affairs 
of  the  Institntionf  including  a  statement  of  the  Smithson  fund,  and  re- 
ceipts and  expenditures  for  the  year  1885  (to  July  1). 

3.  Annual  report  of  the  Secretary,  giving  an  account  of  the  operations 
and  condition  of  the  Institution  for  the  year  1885  (to  July  1),  with  the 
statistics  of  collections,  exchanges,  &c. 

4.  Oeneral  appendix,  comprising  a  record  of  recent  progress  in  the 
principal  departments  of  science,  and  special  memoirs,  original  and 
selected,  of  interest  to  collaborators  and  correspondents  of  the  Insti- 
tution, teachers,  and  others  engaged  in  the  promotion  of  knowledge. 


The  report  of  the  Assistant  Director  and  Curators  of  the  National 
Museum  for  the  year  1885  (to  July  1),  will  be  published  in  a  separate 
Tolnme. 


ir 


CONTENTS. 


Benlatkia  of  Cangnm  to  print  extm  oopiM  of  the  Report 11 

Latter  from  the  Seoretftry,  snbmitting  the  Annual  Report  of  the  Regents  to 

Congrefli lil 

Qeneml  enbjeets  of  the  Annnal  Report ^ iy 

ContentBof  the  Report t 
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PROCEEDINGS  OF  THE  BOARD  0! 
THE  SMITHSONIAN  INSTITUTION. 


WASHmaxoN)  D.  G.,  January  21, 1886. 

Tli^  ammal  meetiDg  of  the  Board  of  Regents  of  tlie  SmitbsoDiaii 
InetitatioD  was  held  this  day  at  half  past  10  o'clock  A.  M. 

Present:  Hon.  G.  F.  EDMurms,  Hon.  J.  S.  Mobbill,  Hon.  S.  B. 
Maxby,  Hon.  O.  E.  SiNaLETONy  Hon.  W.  L.  Wilson,  Hon.  W.  W. 
Phelps,  Bev.  Dr.  John  Maolban,  Bev.  Dr.  Noah  Pobtbb,  Dr. 
HsNSY  Copp±B,  Dr.  Jahes  G.  Wblling,  and  the  Secretary,  Professor 
Baibd. 

Excases  for  non-attendance  were  read  from  Ghief-Justice  Waite^ 
Prof.  Asa  Gray,  and  Hon.  N.  P.  Hill. 

In  the  absence  of  the  Ghancellor,  on  motion  of  Mr.  Phelps,  Dr.  Pob- 
TEB  was  called  to  the  chair. 

The  joamal  of  the  Board  was  read  and  approved. 

The  Secretary  stated  that  the  Bev.  Dr.  Noah  Pobtbb  had  been 
re-elected  a  Begent  for  six  years  by  the  joint  resolution  of  Gongress, 
approved  March  3, 1884. 

The  Secretary  presented  to  the  Board  the  fotlowing  letter : 

Prof  Spbnceb  F.  Baird, 

Secretary  of  the  Smithsonian  I'nstitution : 

Dear  Sib  :  The  state  of  my  health  renders  it  necessary  to  tender  my 
resignation  as  a  member  of  the  Board  of  Eegents  of  the  Smithsonian 
Institution. 

In  signifying  ^my  resignation  it  is  with  no  ordinary  feelings  I  recall 
the  years  I  have  been  connected  with  the  Board  and  the  distinguished 
men  with  whom  it  has  been  my  privilege  and  honor  to  be  associated. 
Not  only  the  present  members  whom  I  so  highly  respect  and  esteem, 
but  a  long  list  of  honored  names  of  former  members  now  deceased,  re- 
cur to  me,  the  last  of  which  is  that  of  Professor  Joseph  Henbt,  and 
while  James  Smithson  will  be  known  to  the  world  and  remembered 
as  the  founder  of  the  Institution,  Joseph  Henby  will  be  regarded  as 
having  been  raised  up  by  a  signal  Providence,  the  true  interpreter  of 
his  will,  the  able  organizer  of  the  Institution,  and  wise  controller  of  its 
finances. 
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May  the  Smithsonian  Institation,  so  auspiciously  established  and  ex- 
tensively known,  continue,  under  your  wise  administration,  an  estab- 
lishment distinct  and  specifiCj  for  the  ^^  increase  and  diffusion  of  knowl- 
edge among  men.''  • 

With  great  respect,  your  friend  and  serrant, 

Peter  Parker. 

2  Lafayette  Square, 

Waahingtanj  D.  d,  ApHl  7, 1884. 

The  Secretary  informed  the  Board  that  Congress  had  filled  the  va. 
cancy  occasioned  by  the  resignation  of  Dr.  Parker  by  the  election  of 
Dr.  James  C.  WELLiNa,  president  of  Columbian  University  of  Wash- 
ington, D.  C,  for  six  years  from  May  13, 1884. 

On  motion  of  Dr.  Maclean  it  was —  ' 

Resolved,  That  the  Board  of  Regents  has  heard  with  regret  of  the 
resignation  of  Dr.  Peter  Parker,  and  hereby  expresses  the  high  appre- 
ciation of  the  valuable  and  efficient  services  he  has  rendered  the  Insti- 
tution for  the  past  seventeen  years  as  a  Begent  and  as  Chairman  of  its 
Executive  Committee. 

The  Secretary  stated  that  in  accordance  with  the  rules  of  the  Board 
during  its  recess,  the  remaining  members  of  the  Executive  Committee 
had  filled  the  vacancy  occasioned  by  the  resignation  of  Dr.  Parker,  by 
the  appointment  of  Dr.  Welling. 

On  motion  of  Dr.  Copp6e  it  was — 

Resolved,  That  Dr.  Welling  be  elected  to  fill  the  vacancy  in  the  Ex- 
ecutive Committee. 

The  Secretary  reported  that  in  accordance  with  the  request  of  the 
Board  at  its  last  meeting.  Senator  Edmunds  had  prepared  a  bill  rela- 
tive to  the  provision  fol  an  Acting  Secretary,  which  had  passed  Con- 
gress and  become  a  law  on  the  13th  of  May,  1884,  as  follows : 

An  act  to  priffoidefor  the  appointment  o£  an  Acting  Seoretarf/  of  the  Smiih9oniain  Inatitutionm^ 

[Pablio  No.  31,  Forty-eighth  CoDgress,  first  seanon.] 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  Chancellor  of  the 
Smithsonian  Institution  may,  by  an  instrument  in  writing  filed  in  the 
office  of  the  Sc^cretary  thereof,  designate  and  appoint  a  suitable  person 
to  act  as  Secretary  of  the  Institution  when  there  shall  be  a  vacancy  in 
said  office,  and  whenever  the  Secretary  shall  be  nn<able  from  illness^ 
absence,  or  other  cause  to  perform  the  duties  of  his  oilice ;  and  in  such 
case  the  person  so  appointed  may  perform  M  the  duties  imposed  on  the 
Secretary  by  law  until  the  vacancy  shall  be  filled  or  such  inability  shall 
cease.  The  said  Chancellor  may  change  such  designation  and  appoint- 
ment from  time  to  time  as  the  Institution  may  in  Ms  judgment  require^ 

Approved,  May  13, 1884. 
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Under  tbe  provisioiui  of  this  act  the  Ghanoellor  had  taken  the  fol- 
lowing action : 

Lyme,  Oonn.,  July  2, 1884. 

By  virtue  of  the  authority  conferred  on  me  by  the  act  of  May  13, 
1884, '« to  provide  for  the  appointment  of  an  Acting  Secretary  of  the 
Smithsonian  Inatitation,"  I  hereby  designate  and  appoint  Mr.  William 
J.  Bhees  to  act  as  Secretary  of  the  Institation  when  there  shall  be  a 
vacancy  in  that  office,  and  whenever  the  Secretary  shall  be  unable  from 
illness,  absence,  or  other  cause  to  perform  the  duties  of  his  office. 

M.  R.  Waite, 
Chancellor  of  the  Smithsonian  Institution. 

Dr.  Maclean  presented  the  annual  report  of  the  Executive  Commit- 
tee, which  was  read. 
On  motion  of  Dr.  Oopp^e  it  was —  t 

Bewlved^  That  the  report  of  the  Executive  Committee  be  accepted, 
and  that  tne  income  for  the  year  1885  be  appropriated  for  the  service 
of  the  Institution  upon  the  basis  of  the  above  report,  to  be  expended 
by  the  Secretary  with  fhll  discretion  as  to  the  items,  subject  to  the 
approval  of  the  Executive  Committee. 

The  Secretary  presented  the  following  communicati9n  he  had  received 

since  the  last  meeting  of  the  Board : 

June  2,  1884. 
Spencer  F.  Baibd, 

cktrttary  Smithsonian  Institution j 

Washington^  J).  0. : 

Sib  :  I  intend  to  make  a  bequest  for  the  advancement  of  science— 
that  is,  of  physical  science.  For  many  reasons  I  would  like  to  make 
the  bequest  m  favor  of  the  Smithsonian  Institution;  but  there  is  oue 
difficulty  which  must  be  cleared  up  before  I  can  decide.  If  money  were 
left  by  will  to  the  Smithsonian  Institution  would  it  defend  tbe  will 
against  the  claims  of  any  and  all  persons  who  should  contest  the  will 
and  take  legal  steps  to  set  it  aside f  Has  it  authority  by  law;  has  it 
funds  that  it  would  be  authorized  to  use  for  the  purpose  of  defending  a 
will  in  its  favor  f  As  I  have  no  children  the  will  would  be  less  likely 
to  be  contested,  but  there  are  others  who  might  attempt  to  set  it  aside. 
For  this  reason  what  I  wish  above  all  to  be  assured  of,  is  that  any  legacy 
that  I  leave  for  the  purpose  named  will  not  be  given  up  without  making 
a  fight  of  it  if  needful.    Please  explain  this  point. 

I  wish  you  to  send  me  a  form  of  words,  the  very  words  themselves, 
in  which  a  bequest  should  be  made  so  that  there  could  be  no  pretense 
of  setting  it  aside  for  vagueness;  and  that  will  carry  out  my  intentions, 
which  I  will  explain : 

The  chief  part  I  would  desire  to  bequeath  to  the  Institution  would  be 
for  the  '^  increase  and  diffusion  of  knowledge  among  men,"  and  beside 
would  wish  to  have  the  Institution  invest  say  $300  (is  that  too  insig- 
nificant, for  the  purpose!)  and  use  the  income  thereof  for  conferring  a 
gold  medal  either  annually  or  biennially  (which  would  be  the  better?) 
on  ihe  [>er8oii  who  had  made  the  most  important  discovery  in  physical 
science  during  the  year,  or  two  years,  ending,  say  a  year  before  the 
date  of  ccnferring  the  medal.  For  example,  the  Regents  would  have 
to  decide,  say  in  the  month  of  December,  188J,  who  made  the  most 
important  discovery  in  physical  science  during  the  year,  or  two  years, 
ending  December  31, 1882.  If  you  have  my  meaning  put  it  in  language 
yiatwill  make  it  perfectly  clear  without  multiplying  words. 
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Tbe  medal  not  for  any  patented  invention,  like  the  electric  Kght^  for 
example,  bot  especially  and  only  for  snch  discoveries  as  Pastenr  on  in- 
fei3ttdn,  fendentotion,  &c.,  and  G.  Darwin's  on  tidal  aotion.  Segenta 
to  be  sole  judges  as  to  what  is  meant  by  physical  science  and  most  im- 
portant discoveries  therein. 

The  reason  wby  I  would  like  to  have  not  only  suggestions  and  ex- 
planations but  the  full  '*'  I  win  and  bequest  to  "  is  also  because  I  don't 
know  whether  to  say  the  Regents  shall  do  this  or  that,  or  whether  to 
say  a  majority  or  quorum  of  them  shall  do  it  in  order  to  make  it  both 
strictly  legal  and  also  practicable;  also,  whether  or  not  it  is  necessary 
to  say  how  the  Regents  shall  invest  the  money.  I  suppose  a  copy  of 
that  part  of  Hamilton's  or  Huebus'  (fiabelf)  will  would  answer  for  the 
part  relating  to  the  ^'  increase  and  diffusion,"  &c.  As  for  the  medal  I 
believe  no  fund  has  been  left  to  institutions  for  that  purpose,  and  I 
should  like  to  have  your  opinion  on  it. 

Please  reUhrn  this  letter  with  your  answer,  which  I  would  like  you  to 
let  me  have  as  soon  as  you  can;  taking,  however,  all  the  time  you  need 
to  make  it  so  full  and  explicit  that  no  further  correspondence  will  be 
necessary  at  this  stage.  I  mean  business  if  your  answer  is  satisfactory. 
For  the  prresent  I  desire  this  affair  to  be  treated  as  confidential,  or  if 
necessary  to  mention  to  other  parties,  withhold  the  name. 

There  is  one  thing  I  had  rather  do  than  make  a  bequest  in  favor  of 
the  Institution,  namely,  pay  over  a  certain  sum^  say  $2,000  or  $2,500^ 
in  trust  to  the  Regents :  provided  I  could  receive  the  income  during 
life,  the  Institution  to  nave  the  sole  use  and  possession  of  the  same 
after  my  death.  Would  the  Institution  be  authorized  to  accept  a  sum 
of  money  on  such  terms  f 
Respectfully, 


After  full  discussion  of  the  subject  it  was,  on  motion  of  Mr.  Edmunds — 

Resolved^  That  the  communication  be  referred  to  the  Executive  Com- 
mittee with  full  power  to  act  in  relation  to  it. 

The  Secretary,  Professor  Baird,  presented  his  annual  report  of  the 
operations  of  the  Institution  for  the  year  1884,  which  was  read  in  part. 

On  motion  of  Dr.  Maclean,  the  Secretary  was  instructed  to  transmit 
the  report  to  Congress. 

On  motion  of  Mr.  Edmunds,  it  was — 

Resolved  (1),  That  the  fiscal  year  of  the  Institution  shall  hereafter  ter- 
minate on  the  30th  day  of  June  in  each  year. 

(2)  That  the  Secretary  shall  hei'eafter  prepare  and  cause  to  be  printed 
and  sent  to  each  member  of  the  Board  on  or  before  the  first  day  of  De- 
cember in  each  year,  his  annual  report 

(3)  That  the  annual  meeting  of  tiie  Board  of  Regents  shall  hereafter 
be  held  on  the  second  WedneBday  in  January  in  each  year. 

The  Board  then  "a^ourned  «iiM  die. 


REPORT  OF  THE  EXECUTIVE  COMMITTEE  OF  THE  BOARD  OF 
REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


The  Execative  Committee  of  the  Board  of  Begents  of  the  Smithsonian 
Institotion  respectfolly  submits  the  following  report  in  relation  to  the 
ftuids  of  the  Institution,  the  appropriations  by  Congress  for  the  Na- 
tional Museum  and  other  purposes,  and  the  receipts  and  ezx>enditure8 
for  the  Institution  and  the  Museum  since  December  31, 1884. 

At  the  last  meeting  of  the  Board  of  Begents  (January  21, 1885)  it 
was  ordered  that  ^<  the  fiscal  year  of  the  Institution  shall  hereafter  ter- 
minate  on  the  30th  day  of  June  in  eacdi  year." 

In  accordttnee  with  this  action  it  becomes  the  dul^  of  tiie  Bxeoative 
Committee  to  confine  its  present  report  to  the  financial  operations  and 
eondition  of  the  Institution,  for  the  six  months  ending  June  SO,  1885: 

Condition  of  the  fund  July  1, 1885. 

The  amount  of  the  bequest  of  James  Smithson  dex>08ited  in  the 
Treasury  of  the  United  States,  according  to  the  act  of  Congress  of 
August  10,  1846,  was  $515,169.  To  this  was  added,  by  authority  of 
CongiesB,  act  of  February  8, 1867,  the  residuaiy  legacy  of  Smithson  and 
savings  from  annual  income  and  other  sources,  $134,831.  To  this  $1,000 
was  added  by  a  bequest  of  James  Hamilton,  $500  by  a  bequest  of  Simeon 
£bbel,  and  $51,500  as  the  proceeds  of  the  sale  of  Virginia  bonds  owned 
by  the  Institution,  making,  in  all,  as  the  permanent  Smithson  ftind  in 
Uie  United  States  Treasury,  $703,000. 

SUatement  of  the  receipti  and  e^tpenditures  of  the  8fni(hionU»n  Inititutiony 

Janmtyly  1886,  lo  Ji^e  30, 1885. 

Cash  on  hand  January  1, 1885 $36, 880  84 

Building: 

S^Nurs  and  improvements ^..      $314  90 

Jiirnitare  and  fiztores 237  36 

$662  IB 
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Bnilding  expenses  brought  forward $S52  IS  $SB^88D  84 

Gtoneral  expenses: 

Meetings  of  the  Board $347  26 

Postage  and  telegraph 202  28 

Stationery 407  45 

Ctoneral  printing,  blanks,  &c 91  30 

Incidentals,  gas,  &c 408  79 

Books,  periodicals,  binding 779  33 

Salaries,  Secretary,  clerks,  and  labor. .    9, 180  67 

^11,417  07 

Publications  and  researches: 

Smithsonian  Oontributions  to  Knowl- 
edge   2,367  65 

Smithsonian  miscellaneous  collections.  2,631  01 

Smithsonian  annual  report 775  12 

explorations 1,522  18 

Apparatus 151  25 

7,447  21 

Literary  and  scientific  exchanges  (in  addition  to 

appropriation  by  Congress) 3,307  59 

Total  expenditures 22, 724  OS 

Balance  on  hand 2, 656  82 

Inticrest  on  the  Smithson  fund  for  six  months  ending  June 
30,1886... 21,090  00 

Total  cash  on  hand  July  1, 1886 #23,746  82 

NATIONAL  MUSEUM  AND  OTHER  OBJECTS  OOMMITTSD  BT  OONOBB88 
TO  THE  CASE  OF  THE  SMITHSONIAN  INSTITUTION. 

The  following  appr#priations  were  made  at  the  second  session  of  the 
Forty -eighth  Congress  for  the  National  Museum  and  other  objects  com- 
mitted to  the  care  of  the  Smithsonian  Institution : 

For  the  preservation  and  exhibition  and  in- 
crease of  the  collections  received  from  the 
surveying  and  exploring  expeditions  of  the 
Government,  and  other  sources,  including 
salaries  or  compensation  of  all  necessary 
employes $06, 000  00 

For  expenses  of  heating,  lighting,  and  tele- 
phonic and  electrical  service  for  the  new 
Museum  building 9, 000  00 

i  $104,000  00 

For  care  of  the  Armory  building  and  grounds,  and  expense 

of  watching,  preservation,  and  storage  of  the  property 
of  the  National  Museum  and  of  the  United  States  Fish 
Commission  contained  therein,  including  salaries  or  com- 
pensation of  all  necessary  employes 2|600 
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Foresees,  furniture,  and  fixtures  required  for  the  exhibition 
of  the  oollectious  of  the  United  States  National  Museum, 
and  for  salaries  or  compensation  of  all  necessary  em- 
ployes     $40,000  00 

For  expenses  of  the  system  of  interqational  exchanges 
between  the  United  States  and  foreign  countries,  under 
the  direction  of  the  Smithsonian  Institution,  including 
salaries  or  compensation  of  all  necessary  employes 10, 000  00 

For  finishing  and  completing  the  furnishing  of  the  eastern 
portion  of  the  Smithsonian  Institution  building 6, 600  00 

For  the  purpose  of  continuing  ethnological  researches 
among  the  American  Indians,  under  the  direction  of  the 
Secretary  of  the  Smithsonian  Institution,  including  sal- 
aries or  compensation  of  all  necessary  employes 40, 000  00 

To  pay  sundry  bills  for  •miscellaneous  fixtures  and  for  glass 
for  exhibition  cases  for  the  National  Museum,  being  for 
tiie  service  of  the  fiscal  year  ending  June  30,  1834 2, 891  42 

To  meet  expenses  of  receiving,  packing,  transporting  to 
Washington,  and  installing,  or  storing,  such  new  speci* 
mens  and  collections  as  may  be  presented  to  the  United 
States  at  the  New  Orleans  Exposition,  to  be  available 
for  the  fiscal  years  ending  June  30, 1885  and  1886 6, 000  00 

For  cost  of  restoring  the  collections  sent  to  the  New  Or- 
leans Exposition  to  their  proper  places  in  the  National 
Museum,  including  repair  of  cases  and  renewal  of  glass, 
to  be  available  for  the  fiscal  years  ending  June  30, 1885 
and  1886 2,600  00 

EiMHt  of  iJu  eondUion  of  the  appropriationg  hif  Congreu  for  the  Smithwnian  IntHiutUm^ 

National  MuBomm^  ^e. 


Object. 


SMITHSONIAN  INSTITUTION. 

Fire»proofiDg,  ^kc..  eastern  portion  of  building 

1iitenuition»l  excliange  system 

Mortb  American  ethnology 

NATIONAL  MUSSUM. 

rreeenration  of  coUections 

Armory  bnildine 

Komitare  and  nztnres 

pATing  sidewalk  for  Mosenm 

H.  Mis.  15 II 


Balances 

January  1, 

1885. 


$1,298  22 

5,794  50 

19, 525  02 


53,399  27 
1,600  50 

12,636  36 
1,000  00 


Expended 

January  1  to 

Jnoe  30. 

1885. 


Balances 
Jnly  1, 1885. 


$1,298  22 

5,794  50 

18, 166  70 


48, 543  71 

1,492  25 

10,849  96 


$1,368  92 


4,856  56 

8  25 

1,786  40 

1,000  00 
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The  committee  has  examined  the  voachers  for  payment^s  made  from 
the  Smithson  income  daring  the  six  months  ending  30th  June,  1885,  all 
of  which  bear  the  approval  of  the  Secretary  of  the  Institution,  and  a 
certificate  that  the  materials  and  services  charged  were  applied  to  the 
purposes  of  the  Institution. 

The  committee  has  also  examined  the  accounts  of  the  National  Mu- 
seum and  find  that  the  balances  above  given  correspond  with  the  cer- 
tificates of  the  disbursing  officers  of  the  Interior  and  Treasury  Depart- 
ments. 

The  quarterly  accounts-current,  the  vouchers,  and  journals  have  been 
examined  and  found  correct. 

Bespectfully  submitted. 

John  ^IacLean, 
James  C.  Welling, 
Henry  Copp^e, 

Executive  Committee. 
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SECKETAEY  OF  THE  SMITIISOXIAN  LXSTrTL'TIOX,  FOU  1^%.. 


To  the  Board  of  Regents: 

Gextleimen:  In  accordance  with  tbe  resolution  of  the  Board  at  the 
last  meeting  directing  that  the  fiscal  year,  instead  of  extending  from 
January  to'  December,  shall  correspond  with  the  Government  fiscal  year, 
and  extend  from  July  to  the  following  June,  inclusive,  the  present  nv 
port  will  include  the  history  of  the  operations  of  the  Institution  for  the 
first  half  of  1SS3  only.  The  same  restrictions  in  regard  to  time  will 
apply  to  the  reports  of  the  National  Museum,  the  Bureau  of  Ethnology, 
and  the  system  of  International  Exchanges  which  have  been  placed  by 
Congress  under  the  direction  of  the  Institution.  As  heretofore,  there 
will  also  be  some  account  of  the  operations  of  the  United  States  Fish 
Commission,  and  those  of  the  Geological  Survey,  which,  although  not 
wjntrolled  in  any  way  by  the  Institution,  are  so  closely  affiliated  with  it 
as  to  render  proper  some  notice  of  them. 

SMITHSONIAN  INSTITUTION. 

INTEODUCTOEY. 

The  general  routine  work  of  the  Institution  continues  to  be  much  the 
same  as  in  previous  years,  and  while  no  specially  new  features  have 
been  introduced,  considerable  extension  has  been  made  in  some  depart- 
ments, and  increased  precision  and  efficiency  in  all.  In  the  way  of 
extra  duty  the  principal  occasion  has  been  the  International  Exposition 
at  New  Orleans,  where  the  Institution  (by  requirement  of  law)  made  a 
very  extensive  display. 

The  new  work  on  the  eastern  portion  of  the  Smithsonian  building  has 
been  entirely  finished,  and  much  progress  made  in  renovating  the*  cen- 
tral portion. 

A  considerable  number  of  valuable  publications  have  appeared,  and 
others  are  in  press. 

The  work  of  the  Museum  continues  to  increase  in  magnitude,  much 
material  having  been  received  from  the  Now  Orleans  Exposition. 

^HE  BOARD  OF  REGENTS. 

It  is  with  great  regret  that  I  announce  the  termination  of  service  on 
the  Board,  of  General  William  T.  Sherman,  his  term  having  expired  and 
n.  Mis.  lo 1 
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his  i^emoval  from  Wasliington  to  Saint  Louis,  Mo.,  rendering  him  ineli- 
gible for  re-election,  the  law  of  organization  requiring  two  members 
of  the  Board  to  be  citizens  of  the  District  of  Columbia.  Dr.  Welling, 
president  of  Columbian  University,  is  the  only  member  from  this  city  at 
present,  he  having  been  elected  by  Congress  at  its  last  session  a  Begent 
for  six  years,  until  May  13,  1890. 

The  term  of  service  of  an  unusually  large  number  of  Begehts  will 
expire  during  the  winter  of  1885-1886.  As  "members  at  large,'^  Rev. 
Dr.  John  Maclean,  of  New  Jersey,  Prof.  Asa  Gray,  of  Massachusetts, 
and  Dr.  Henry  Copp6e,  of  Pennsylvania,  will  cease  to  be  members  on 
the  19th  of  December  next;  and  as  the  Forty-ninth  Congress  will  com- 
mence its  session  in  the  same  month,  it  will  become  the  duty  of  the 
Speaker  to  appoint  three  Regents  from  the  House  of  Representatives. 

The  term  of  Hon.N.  P.  Hill,  of  Colorado,  as  Senatorial  Regent,  expired 
on  the  3d  of  March,  1885,  and  on  March  25, 1885,  the  Vice  President, 
Mr.  Hendricks,  appointed  Hon.  Shelby  M.  Cullom,  of  Hlinois,  as  Regent 
during  his  term  of  service  as  United  States  Senator.  The  Vice-Pre^ai- 
dent  on  the  same  date  also  reappointed  Hon.  J.  S.  Morrill,  of  Vermont, 
for  a  new  term  of  six  years. 

Until  the  next  meeting  of  the  Board  of  Regents,  in  January,  1886,  the 
vacancy  existing  in  the  Executive  Committee  by  the  expiration  of  the 
term  of  General  Sherman  was  filled  by  the  appointment  of  Dr.  Henry 
Copp6e  ad  interim^  by  the  remaining  members  of  the  committee. 

The  Board  at  its  last  meeting  adopted  an  important  resolution,  order- 
ing that  the  fiscal  year  of  the  Institution  shall  terminate  on  the  30th  of 
June  of  each  year.  This  changes  the  practice  of  the  Institution  since 
its  organization,  and  will  occasion  some  difficulty  in  arranging  tables 
of  comparison  of  receipts  and  expenditures  for  annual  periods.  The 
reason  for  the  change  is  that  the  fiscal  year  of  the  Government  termi- 
nates in  June,  and  as  the  appropriations  made  by  Congress  for  the 
Museum,  the  exchange  system,  ethnological  researches,  &c.,  are  for  this 
period,  it  was  thought  advisable  for  the  accounts  of  the  Institution  to 
conform  to  those  of  the  General  Government.  The  accounts  of  the  In- 
stitution have  therefore  been  given  in  this  report  only  for  the  six 
months  terminating  on  the  30th  of  June,  1885. 

Change  in  the  time  of  printing  the  Report. — It  was  also  ordered  by  the 
Board  that  ^Hhe  Secretary  shall  hereafter  prepare  and  cause  to  be 
printed  and  sent  to  each  member  of  the  Board,  on  or  befqre  the  Ist  day 
of  December  in  each  year,  his  annual  report." 

Difficulty  has  always  been  experienced  in  the  early  printing  of  the 
Annual  Report  of  the  Institution.  The  organic  act,  August  10, 1846, 
provides  that  'Hhe  Board"  of  Regents  "shall  submit  to  Congress,  at 
each  session  thereof,  a  report  of  the  operations,  expenditures,  and  con- 
dition of  the  Institution.*  In  accordance  with  this  law  the  Board  has 
annually  submitted  to  Congress  a  report  of  the  operations  of  the  Insti- 
tution, which  has  been  ordered  to  be  printed  and  a  number  of  extra 

*  Revised  Statates,  Title  LXXIU.  Section  5593. 
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copies  granted  for  its  use  and  distribatio^.  The  Pablic  Printer  how- 
ever hsL&  not  felt  authorized  to  put  any  part  of  the  report  in  type  before 
the  adoption  by  Congress  of  a  special  resolution  to  print  the  extra 
copies  referred  to^  and  as  there  has  frequently  been  great  delay  in  the 
passage  of  the  concurrent  resolution,  many  months  have  frequently 
elapsed  between  the  annual  meeting  of  the  Board  and  the  printing  of 
the  report. 

The  best  illustration  of  this  delay  is  furnished  by  reference  to  the 
report  of  the  Institution  for  the  year  1SS3,  which,  although  submitted 
to  Congress  on  the  2l8t  of  January,  1884,  was  actually  not  ordered  to 
be  printed  till  July,  1884,  and  not  delivered  to  the  members  and  to  the 
Institution  until  August,  1885. 

To  remedy  this  evil  and  to  secure  prompt  publication,  the  Eegents 
adopted  the  resolution  referred  to  above  at  its  last  meeting,  and  by  the 
efforts  of  the  members  of  the  Board  in-  the  Senate  and  House  of  Rep- 
resentatives sectired  the  passage  of  the  following  joint  resolution  by 
Congress,  No.  18,  approved  by  the  President  of  the  United  States 
March  3, 1885: 

''^Resolved  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled.  That  the  annual  reports  of 
the  Smithsonian  Institution  shall  be  hereafter  printed  at  the  Govern- 
ment Printing  Office,  in  the  same  manner  as  the  annual  reports  of  the 
heads  of  Departments  are  now  printed,  for  submission  in  print  to  the 
two  Houses  of  Congress.'' 

The  intent  of  this  act  is  to  instruct  the  Public  Printer  to  print  the 
Annual  Eeport  of  the  Regents  whenever  copy  shall  be  furnished,  so 
that  the  whole  report  may  be  presented  to  Congress  in  printed  form  at 
the  commencement  of  each  session. 

The  statute  under  which  the  reports  of  Departments  are  printed  is 
as  follows: 

'*The  head  of  each  Department,  except  the  Department  of  Justice, 
shall  furnish  to  the  Congressional  Printer  copies  of  the  documents 
usually  accompanying  his  annual  report,  on  or  before  the  first  day  of 
November  in  each  year,  and  a  copy  of  his  annual  report  on  or  before 
the  third  Monday  of  Xovembor  in  each  year.* 

"It  is  further  provided  that  of  the  documents  accompanying  the  an- 
nual reports  of  the  Executive  Departments  one  thousand  copies  shall 
be  printeil  and  bound  for  the  use  of  the  members  of  the  Senate,  and 
two  thousand  copies  for  the  use  of  the  members  of  the  House  of  Repre- 
sentatives, in  addition  to  the  usual  number  for  Congress,  1,900  copies.^! 

While  the  printing  of  the  report  is  now  secured  without  a  special 

order  at  each  session  of  Congress,  it  will  still  be  necessary  to  have  a 

concurrent  resolution  every  year  for  the  printing  of  extra  copies  for  the 

use  of  the  Institution. 

FINANCES. 

The  financial  condition  of  the  Institution  continues  to  be  satisfactory. 
The  Smithson  fund  remains  the  same  as  at  the  date  of  the  last  report, 

*  Bevised  Statates,  Title  IV,  section  196. 
t  Revised  Statntee,  Title  XLV,  section  3798. 
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$703,000,  deposited  forever  in  the  United  States  Treasury,  from  which  is 
received  an  annual  interest  of  G  per  cent.  This  interest  is  paid  on  the 
1st  of  January  and  1st  of  July,  and  the  money  immediately  placed  in 
the  hands  of  the  Treasurer  of  the  United  States,  who  keeps  a  special 
account  of  it.  All  payments  are  made  by  checks  on  this  officer,  signed 
by  the  Secretary  of  the  Smithsonian  Institution.  A  monthly  statement 
is  rendered  by  the  Treasurer  of  all  checks  paid  and  of  th  e  balances.  This 
is  compared  with  the  books  kept  by  the  accountant  of  the  Institution. 
A  quarterly  examination  is  made  by  the  Executive  Committee  of  the 
Regents  of  all  the  financial  transactions  of  the  Institution.  The  mem- 
bers of  the  committee  sign  a  certificate,  of  which  the  annexed  is  a  copy : 

CERTIFICATE. 

Washington,  D.  C, ,  — ,  IS—. 

The  nndersigned  members  of  the  ezecative  committee  of  the  Board  of  Begents  of 
the  Smithsonian  Institution  have  examined  the  account  for for  the end- 
ing   ,  18 — ,  the  receipts  amounting  to dollars,  and  the  expenditures  to 

doUars,  leaving  a  balance  of dollars,  as  entered  in  the  journal,  pages 

to ,  inclusive ;  and  certify  the  same  to  be  correct.    For  each  disbursement 

there  is  a  voucher  approved  by  the  Secretary  of  the  Smithsonian  Institution,  and  cer* 
tified  by  an  agent  of  the  Institution  that  the  articles  or  services  charged  therein  were 
required  and  famished  on  account  of  the  objects  specified,  and  that  the  same  were 
necessary  and  the  charges  reasonable. 

The  balance  above  stated  corresponds  with  the  certificate  of  the Department 

of IS—. 


• 


Executive  Committee, 

The  change  of  the  fiscal  year  of  the  Institution,  to  terminate  on  the 
30th  of  June  instead  of  the  31st  of  December,  renders  it  necessary  to 
state  in  this  report  the  receipts  and  expenditures  for  six  months  only, 
viz,  from  January  1  to  July  1, 1885 : 

Cash  on  hand  January  1,  1885 $26,380  84 

Expenditures : 

Building,  furniture,  and  fixtures $552  15 

General  expenses,  salaries,  supplies,  books,  &c.  11,417  07 

Publications  and  researches 7, 447  21 

Literary  and  scientific  exchanges 3, 307  59 

22, 724  02 

Balance , 2,656  82 

Interest  on  the  Smithson  fund  for  the  six  months  ending 
June  30,  1885 21,090  00 

Total  on  hand  July  1, 1885 $23,746  82 

The  appropriations  made  by  Congress  for  the  system  of  Exchanges, 
audcr  the  direction  of  the  Smithsonian  Institution,  have  been  disbursed 
by  Msg.  T.  J.  Hobbs,  of  the.  Treasury  Department }  those  for  ethnological 
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researches  by  Mr.  J.  D.  McChesney,  disbursing  officer  of  the  United 
States  Geological  Survey ;  those  for  the  preservation  of  Government 
collections,  fhrniture,  and  fixtures,  and  other  objects  for  the  National 
Museum,  by  Mr.  George  W.  Evans,  disbursing  clerk  of  the  Interior 
Department. 

The  voucliers  for  all  these  expenditures  are  critically  examined  by 
the  proper  Auditor  and  the  Comptroller  of  the  Treasury,  and  have  been 
formally  passed  by  those  officials. 

Every  payment  for  the  Institution  and  its  dependencies  is  made  by 
bonded  officers  of  the  Government. 

BTJILDINOS. 

The  Smithsonian  Building. — As  stated  in  previous  reports,  two  appro- 
priations were  made  by  Congress  for  fire-proofing  the  eastern  portion  of 
the  Smithsonian  building  and  increasing  its  accommodations  for  doing 
the  Government  work  connected  with  the  Museum,  the  International 
Exchanges,  &c.  The  whole  has  now  been  completed  in  a  thoroughly 
fire-proof  manner,  with  twice  the  original  number  of  available  office 
rooms,  and  with  every  facility  for  doing  the  work  mentioned  in  the  best 
possible  manner. 

The  rest  of  the  Smithsonian  building  is  in  an  unsightly  and  dilapi- 
dated condition,  and  will  before  long  require  extensive  repairs  in  the 
way  of  a  new  ceiling  to  the  second-story  room,  and  the  re-arrangement 
of  cases  in  the  first  floor,  &c.;  an  undertaking  which,  as  being  strictly 
in  the  interest  of  the  National  Museum,  will  warrant  the  asking  Con- 
gress for  the  necessary  appropriation. 

The  exterior  of  the  central  portion  of  the  building  was  in  a  very  bad 
condition,  requiring  repainting,  reglazing,  &c.,  and  this  work  has  been 
midertaken  and  practically  completed  at  a  moderate  expense,  greatly 
improving  its  appearance. 

National  Museum  Building. — This  building  is  apparently  in  excellent 
condition,  and  has  required  comparatively  little  in  the  way  of  repairs., 
An  appropriation  was  made  in  1884  for  a  concrete  walk  along  the  south- 
ern and  eastern  sides  of  the  building,  and  was  expended  so  as  to  furnish 
a  much-needed  improvement  in  the  facilities  of  access. 

Armory  Building. — ^This  building,  which  has  been  assigned  by  law  for 
the  purposes  of  the  Smithsonian  Institution  and  the  United  States  Fish 
Commission,  is  occupied  partly  for  the  storage  of  collections  and  partly 
for  the  active  work  of  the  Commission.  It  now  constitutes  what  is 
known  as  the  central  hatching  station  of  the  Commission,  where  the 
work  of  propagation  of  food  fishes  is  conducted  on  a  very  extensive 
scale.  It  is  also  the  depot  from  which  shipments  of  fish  are  made  from 
Washington  to  all  parts  of  the  country,  and  for  this  purpose  has  a 
branch  track  of  the  Baltimore  and  Potomac  Bailroad,  by  means  of  which 
the  cars  are  brought  alongside  of  the  building  and  receive  and  deliver 
tbdr  loads. 
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The  Brick  WorJiSliop, — ^This  building  continues  to  be  used  for  the  same 
purposes  as  in  previous  years,  a  part  of  it  being  occupied  as  a  stable, 
while  the  greater  portion  is  used  for  the  preparation  and  mounting  of 
birds,  modelling  in  plaster  and  papier-mach6,  in  painting  the  casts  of 
specimens,  &c. 

Temporary  WorJcshop. — Kcfercnce  has  been  made  to  a  large  shed  or 
annex,  built  at  the  exi>ense  of  the  appropriation  for  the  New  Orleans 
Exposition,  and  used  in  the  preparation  of  exhibits  for  the  same,  and 
also  for  storage  of  the  articles  received  therefrom,  and  their  special 
preparation  for  exhibition.  It  was  also  intended  to  receive  the  collec- 
tions as  returned  until  they  could  be  properly  assigned  to  their  i)lace8 
or  otherwise  disposed  of.  An  appropriation  was  however  made  by  Con- 
gress at  its  last  session  to  meet  the  cost  of  restoring  the  collections  sent 
to  New  Orleans  to  their  original  condition,  very  serious  damage  having 
occurred  in  consequence  of  the  dampness  and  other  agencies.  This 
has  made  it  necessary  to  retain  the  building  for  the  present.  As  soon 
as  arrangements  can  be  made  to  receive  what  is  now  stored  therein,  it 
will  be  taken  down  and  the  ground  cleared  of  what  is  a  serious  incum- 
brance. 

Army  Medical  Museum  Building, — For  several  years  the  authorities  of 
the  Army  Medical  Museum  have  been  endeavoring  to  secure  an  appro- 
priation for  the  erection  of  a  fire-proof  building  for  the  accommodation 
of  the  library  of  the  Museum  and  the  oflBces  of  the  Bureau,  so  as  to  ob- 
viate any  possible  danger  of  loss  by  fire  of  important  archives  and  ma- 
terial. An  ai)propriation  of  $200,000  was  finally  made  by  Congress ; 
and  the  Secretary  of  War,  the  Architect  of  the  Capitol,  and  the  Secre- 
tary of  the  Smithsonian  Institution  were  authorized  to  select  a  site 
in  the  vicinity  of  the  National  Museum  for  the  accommodation  of  the 
aforesaid  building.  The  committee  met  and  selected  the  southeast 
comer  of  the  Smithsonian  reservation,  extending  along  Seventh  street 
170  feet  and  South  B  street  260  feet.  As  the  expenditure  was  contin- 
gent upon  the  adequacy  of  the  appropriation  to  construct  the  building 
in  question,  the  plans  were  prepared  and  submitted  for  estimate  to  a 
number  of  bidders,  whose  offers  were  as  follows : 

Bids  for  construction  of  Army  Medical  Museum  Building. 


Names  of  bidders. 

Where. 

Building 
proper. 

Heating 
apparatus. 

Total. 

Bright,   Humphrey   &, 

Co. 
M.  A.  McGowan 

District  of  Colnmbia. . . 
do 

$105,827  00 

171,r>40  17 
170, 358  00 
175,  r>09  33 
17G,f)00  00 

178,000  00 
18;'.,  295  00 
217,  :^7  00 

$14,100 

11,000 
15, 140 
15,897 
15, 000 

15, 400 
15, 300 
15, 700 

$179, 987  00 
182,540  17 

Frank  Baldwin 

do 

ia5,498  00 

C.  A.  Scbncidoi^B  Sons 
J.  T.  McDormott  (infor- 

 do 

do 

188, 400  33 
191,000  00 

mal.) 
Au&r.  Gotz  &  Co 

do 

194.000  00 

D.  J.  McCarty  &  Co... 
D.  C.  Weeks  &,  Son.... 

do 

New  York ............. 

200,595  00 
233,037  00 
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It  thos  appearing  that  the  appropriation  was  adequate  to  the  demand, 
a  contract  was  entered  into  with  Messrs.  Bright,  Eumphi^ey  &  Co.,  and 
the  work  ordered  by  the  Secretary  of  War  to  bo  prosecuted  with  the 
atmost  possible  diligence. 

Xecestity  of  new  buildings  for  the  National  Muscum,^--Ai\  appliciitiou 
was  made  to  Congress  a  year  or  two  ago  for  an  appropriation  with 
which  to  commence  the  construction  of  a  second  building  for  museum 
purposes,  and  also  to  accommodate  the  offices  of  the  United  States  Geo- 
logical Survey,  an  establishment  which  in  its  close  affiliation  to  the 
work  of  the  Smithsonian  Institution  and  the  National  Museum  would 
be  appropriately  quartered  in  connection  therewith.  This  application 
however  was  not  granted  5  but  the  need  is  now  much  greater  than  be- 
fore, as  there  is  enough  material  in  the  way  of  valuable  specimens  of 
economical  interest  to  fill  a  second  building  the  size  of  the  present  one. 
This  nnezhibited  surplus  is  now  stored  in  several  buildings,  some  in 
Washington  and  some  elsewhere,  and  consists  of  important  illustra- 
tions of  the  economical  geology,  metallurgy,  and  other  resources  of  the 
United  States.  In  addition  to  what  has  been  on  hand  for  some  time, 
very  large  collections  were  presented  to  the  Government  at  the  Kew 
Orleans  Exhibition,  which  embraced  a  great  deal  of  intrinsic  value  as 
wdl  as  of  popular  and  scientific  interest.  It  is  earnestly  to  be  hoped 
that  this  requirement  will  be  met  by  Congress  by  the  speedy  appropri- 
ation  of  an  amount  suitable  for  the  purpose. 

For  the  safety  of  tiie  general  collections  of  the  National  Museum  a 
separate  building  is  also  very  much  needed  for  the  accommodation  of 
the  alcoholic  specimens,  such  as  are  now  provided  by  most  firstcloss 
museums.  Although  the  present  building  is  practically  fire-proof,  yet 
should  a  fire  be  started  in  the  vicinity  of  these  specimens  it  is  probable 
that  much  damage  would  be  done  by  the  ignition  of  the  many  thou- 
sands of  gallons  of  alcohol,  and  the  destruction  of  the  specimens  and  of 
the  jars  in  which  they  are  contained. 

EXPLOEATIONS. 

As  the  present  report,  in  view  of  the  change  of  the  fiscal  year  of 
the  Smithsonian  Institution,  covers  only  the  period  from  January  1  to 
June  30, 1885,  the  account  of  explorations  will  necessarily  be  much 
shorter  than  usual,  especially  as  such  work  frequently  does  not  begin 
until  midsummer.  The  completion  of  the  history  of  1885  must  there- 
fore be  deferred  until  the  next  report. 

Oreenlandj  Labrador j  and  the  British  Provinces. — Beference  has  been 
made  in  a  previous  report  to  the  return  of  the  Greely  expedition  and  to 
(be  general  results  accomplished.  Specimens  illustrating  the  botany  of 
the  region  in  the  vicinity  of  Lady  Franklin  Bay  have  been  sent  to  the 
National  Museum  by  Lieutenant  Greely. 
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Mr.  Lacien  M.  Turner  has  been  engaged  in  preparing  bis  report  upon 
tbe  natural  bistory  and  meteorology  of  tbe  region  about  Fort  Gbimo, 
Ungava  Bay,  Northern  Labrador,  where  be  spent  several  years,  as  stated 
in  the  last  report.  As  be  completes  bis  investigations  of  the  various 
collections,  they  are  turned  over  to  tbe  National  Museum,  and  represent 
very  important  additions  to  its  treasures.  Tbe  report  will  be  made  to 
tbe  U.  S.  signal  officer. 

Important  material,  especially  in  geology  and  palaeontology,  has  been 
received  from  the  Geological  Survey  of  Canada. 

Alaska. — ^There  has  been  an  unusual  amount  of  activity  in  tbe  inves- 
tigation of  the  geography  and  natural  history  of  Alaska,  especially  tbe 
northern  portion.  Lieut.  George  M.  Stoney,  of  the  United  States 
Navy,  with  a  force  of  naval  officers  and  men,  has  been  engaged  in  con- 
tinuing the  explorations  made  by  him  in  1884,  and  already  reported 
upon.  The  revenue  cutter  Oorwin  also  again  visited  the  Arctic  Ocean, 
and  parties  were  sent  up  the  Kowak  and  other  rivers  emptying  into 
Kotzebue  Sound.  Mr.  Charles  H.  Townsend,  an  accomplished  collector, 
accompanied  tbe  vessel  and  made  many  interesting  gatherings  in  nat- 
ural history.  Mr.  Henry  D.  Woolfe,  agent  of  tbe  Pacific  Steam  Whal- 
ing Company,  stationed  at  Cape  Lisbume,  in  tbe  Arctic  Ocean,  has  also 
collected  numerous  specimens,  including  shells  and  marine  invertebrates. 
A  few  of  these  have  been  sent  in,  but  tbe  greater  part  of  the  collection 
has  yet  to  come. 

Mr.  John  J.  McLean,  signal  observer  at  Sitka,  has  continued  bis 
transmissions  of  rare  and  interesting  archaBological  material,  while  Mr. 
W.  J.  Fisher,  at  Kodiak,  has  forwarded  additional  series  of  ethnological 
objects,  birds,  &c.  Mr.  Johnson,  Signal  Service  observer  at  Kushagak, 
has  transmitted  some  desirable  specimens  of  birds. 

Washington  Territory  and  the  west  coast  of  the  United  States, — Mr. 
James  G.  Swan,  of  Port  Townsend,  has  furnished  a  number  of  interest- 
ing ethnological  specimens,  obtained  from  the  Indians  of  Puget  Sound, 
and  Ensign  A.  P.  Niblack,  U.  S.  N.,  attached  to  the  United  States  Coast 
Survey  steamer  Carlile  P.  Patterson,  while  proceeding  in  that  vessel  from 
San  Francisco  around  Cape  Horn  and  thence  to  Alaska,  gathered  many 
notes  upon  the  natural  bistory  and  ethnology  of  the  country,  and  trans- 
mitted them  to  the  Smithsonian  Institution,  with  quite  a  number  of 
specimens. 

East  coast  of  the  United  States  and  Chulf  of  Mexico. — During  the  first  half 
of  tbe  year  1885  tbe  steamer  Albatross,  of  tbe  United  States  Fish  Com- 
mission, continued  its  important  exploration  into  the  fisheries  and  the 
natural  bistory  and  physical  condition  of  tbe  waters  adjacent  to  the 
coast  of  tbe  United  States.  The  winter  and  early  spring  were  spent  in 
the  Gulf  of  Mexico  in  search  of  new  fishing  grounds  for  valuable  fish, 
and  in  June  was  commenced  a  similar  work  on  tbe  banks  of  Newfound- 
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land  and  the  other  fishing  banks  still  nearer  to  the  coast  of  New  Eng- 
land. The  resnlt  of  these  explorations,  when  published,  will  bo  found 
to  be  of  much  practical  benefit  and  will  add  greatly  to  our  information. 

New  Mexico  and  Arisona. — Mr.  E.  W.  Nelson  has  continued  his  work 
in  connection  with  the  archceology  and  natural  history  of  Arizona,  and 
has  sent  in  a  large  number  of  boxes  of  valuable  collections. 

Dr.  E.  W.  Shufeldt,  at  Fort  Wingate,  N.  Mex.,  has  also  supplied 
mnch  interesting  material. 

Dr.  F.  W.  Taylor  has  sent  some  rare  minerals  and  fossils  from  the 
Ticinity  of  Lake  Valley. 

Mexico  and  Lower  California. — ^Mr.  L.  H.  Aym6,  to  whom  reference 
has  been  made  in  previous  reports,  has  continued  his  explorations  and 
investigations  into  the  natural  history  and  ethnology  of  Western  Mexico, 
and  has  contributed  much  material  to  the  National  Museum. 

Professor  Dugds,  of  Guanajato,  has  also  sent  in  a  number  of  interest- 
ing specimens  for  identification. 

Dr.  Edward  Palmer  was  sent  to  make  explorations  into  the  ethnology 
of  the  regions  in  the  vicinity  of  Chihuahua,  and  was  enabled  by  the 
courtesy  of  Mr.  A.  B.  Shepherd  to  acquire  many  interesting  articles  iu 
the  neighborhood  of  Batopilas. 

The  investigations  of  Mr.  Charles  H.  Townsend  in  regard  to  the  oc- 
currence of  the  great  seal,  known  as  the  sea-elephant,  were  crowned 
with  success,  some  eight  or  ton  specimens  having  been  obtained  and 
forwarded  to  the  National  Museum.  It  is  confidently  asserted  that  these 
represent  the  last  of  the  race  and  that  we  may  fairly  consider  the  species 
as  extinct  on  our  coast. 

Central  and  South  America. — Prof.  Miles  Eock,  who  was  appointed  by 
the  (Government  of  Guatemala  as  astronomer  in  the  boundary  survey 
between  Guatemala  and  Mexico,  kindly  offered  his  services  to  make 
photographs  and  collections  of  any  interesting  objects  he  might  find, 
and  has  already  fulfilled  his  promise  by  the  transmission  of  a  large 
amount  of  material,  including  photographs,  specimens  of  birds,  and  ob- 
jects of  archaeology. 

Mr.  J.  G.  Zeledon,  of  Costa  Eica,  has  also  continued  the  transmissions 
begun  by  him  many  years  ago,  and  has  supplied  the  National  Museum 
with  an  almost  complete  collection  of  the  vertebrate  animals  of  that 
country. 

Dr.  W.  H.  Jones,  of  the  United  States  NaN^r,  was  very  successful  in 
archaeological  research  on  the  coast  of  Peru  and  Chili,  and  the  specimens 
received  from  him  are  among  the  most  highly  prized  of  the  articles  in 
the  National  Museum. 

Mr.  George  Baefer,  of  Lima,  has  also  made  contributions  of  the  same 
character. 

^rope. — Mr.  Thomas  Wilson,  late  consul  at  Nice,  France,  has  been 
bosjr  daring  the  gi-eater  part  of  his  official  term  as  consul,  first  at  Nantes 
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and  tlieu  at  Nice,  ia  France,  in  explorations  into  the  remains  of  prehis- 
toric man,  and  has  presented  a  very  large  collection,  the  unpacking  of 
which  only  awaits  his  return  to  this  country.  It  is  believed  that  this 
collection,  filling  a  large  number  of  boxes,  will  prove  to  be  one  of  the 
richest  and  most  complete  of  its  kind  ever  sent  to  the  United  States. 
The  results  of  minor  researches  of  more  or  less  productiveness,  will 
be  detailed  in  the  accompanying  report  of  the  National  Museum. 

PUBLICATIONS. 

In  view  of  the  fact  that  the  Annual  Eeport  of  the  Institution  is  yearly 
presented  to  a  number  of  readers  for  the  first  time,  it  seems  proper  to 
repeat  frequently  the  general  statement  that  the  publications  prepared 
by  it  embrace  three  different  classes.    These  are: 

First,  a  quarto  series  of  volumes  of  irregular  issue  entitled  "  Smith- 
sonian Contributions  to  Knowledge,"  which  consist  of  original  memoirs 
furnishing  additions  to  scientific  information,  corresponding  somewhat 
with  the  Transactions  of  learned  societies,  though  generally  form- 
ing more  elaborate  treatises  than  such  publications.  As  a  rale  these 
contributions  to  positive  knowledge  are  btised  on  experiment's,  obser- 
vations, or  material,  carefully  undertaken  or  gathered  by  the  Institu- 
tion, or  they  are  the  results  of  investigations  originated  or  encouraged 
and  assisted  by  its  means. 

The  second  class  of  publications  is  an  octavo  series  of  volumes  en- 
titled ^<  Smithsonian  Miscellaneous  Collections,''  which  also  include 
the  presentation  of  a  large  amount  of  new  truths  developed  by  origi- 
nal research,  but  which  contain  in  addition  usefal  summaries,  essays  on 
improvements  in  classification — in  zoology,  bot-any,  and  other  depart- 
ments of  science,  and  new  and  extended  tables  of  physical,  chemical, 
and  other  natural  constants ;  all  of  which  possess  great  value  in  aiding 
the  labors  of  scientific  specialists  in  many  directions,  and  at  the  same 
time  are  calculated  to  encourage  inquiring  minds  to  prosecute  particu- 
lar  lines  of  investigation,  as  well  as  to  afford  facilities  to  such  students. 

The  third  class  of  publications  is  an  octavo  series  of  ^^  Smithsonian 
Reports,''  presented  annually  to  Congress,  which  include,  in  addition  to 
the  usual  record  and  statement  of  operations  for  the  year,  a  consider- 
able amount  of  carefully  prepared  matter  on  various  scientific  topics 
intended  for  the  general  reader. 

Distribution.'— These  publications  are  liberally  distributed  for  the  dif- 
fusion of  knowledge,  but  from  the  absolute  impossibility  of  producing 
editions  large  enough  to  supply  all  intelligent  inquirers  who  might  be 
interested  in  their  perusal,  the  distribution  is  now  confined:  1st,  to  those 
learned  societies  of  the  first  class  which  give  to  the  Institution  in  return 
complete  sets  of  their  own  publications ;  2d,  to  colleges  of  the  first 
class  furnishing  catalogues  of  their  libraries  and  students,  and  pub- 
lications relative  to  their  organization  and  history ;  3d,  to  public  libra* 
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ries  in  this  coantry  having  25,000  volumes;  4th,  thoy  are  presented  in 
gome  cases  to  still  smaller  libraries,  esi>ecially  if  no  other  copies  of  the 
Smithsonian  publications  are  given  ia  the  same  place,  and  a  hirge  dis> 
trict  would  be  otherwise  unsupplied.  To  institutions  devoted  exclu- 
sively to  the  promotion  of  particular  branches  of  knowledge,  such  of  its 
publications  are  given  as  relate  to  their  special  objects. 

SmithMnian  Contributions  to  Knowledge. — A  work  on  "Prehistoric 
Fishing  in  Europe  and  North  America,"  by  Dr.  Charles  llau,  men- 
tioned in  my  last  report  (that  for  18S4)  as  being  in  type  and  nearly 
ready  for  the  press,  was  printed  and  published  early  in  the  year,  and 
has  since  been  distributed  in  accordance  with  the  general  practice 
adopted.  This  work  forms  a  volume  of  343  i)ages  (including  the  index), 
with  IS  pages  of  introductory  matter,  in  all  3G0  pages,  and  is  illus- 
trated with  406  figures.  Part  I,  occupying  nearly  one-thinl  of  the 
memoir,  is  devoted  to  the  archjeological  relics  of  Europe,  giving  a  con- 
cise though  comprehensive  survey  of  whatever  is  supposed  to  relate  to 
fishing,  under  the  three  epochs  of  the  palceolithic  age,  the  neolithic 
age,  and  the  bronze  age.  Part  II  is  occupied  with  the  archieological 
fishing  relics  of  North  America,  under  the  general  headings  of  **  Fish- 
ing Implements  and  Utensils,''  '^  Boats  and  Ai^purtenances,"  "  Prehis- 
toric Structures  connected  with  Fishing,"  "Aboriginal  Representations 
of  Fishes,  Aquatic  Mammals,  &c.,"  and,  lastly,  "Artificial  Shell-Depos- 
its." This  descriptive  summary  is  supplemented  by  an  interesting  col- 
lection of  extracts  compiled  from  various  writings  of  the  sixteenth,  sev- 
enteenth, eighteenth,  and  nineteenth  centuries,  in  which  reference  is 
made  to  aboriginal  fishing  in  Korth  America. 

During  the  past  year  two  volumes  of  the  Contributions  to  Knowledge 
have  been  made  up  from  outstanding  memoirs. 

Volume  XXIY  comprises:  Article  i,  "Results  of  Meteorological  Ob- 
servations made  at  Providence,  R.  I.,  extending  over  a  period  of  forty- 
five  years,  from  December,  1831,  to  December,  1876."  By  Prof.  Alexis 
Caswell,  of  Brown  University,  Providence,  R.  I.  Published  in  1882 
(an  account  of  which  was  given  in  the  Annual  Report  for  that  year). 
Article  n,  "Tables  and  Results  of  the  Precipitation  in  Rain  and  Snow 
in  the  United  States,  and  at  some  stations  in  adjacent  parts  of  North 
America  and  in  Central  and  South  America.  Collected  by  the  Smith- 
sonian Institution,  and  discussed  under  the  direction  of  Josei)h  Henry 
and  Spencer  P.  Baird,  Secretaries."  By  Charles  A.  Schott.  Second 
edition  published  in  1881  (an  account  of  which  was  given  in  the  An- 
nual Report  for  that  year).  The  whole  forms  a  volume  of  311  pages, 
illustrated  with  8  diagrams  in  the  text,  and  accompanied  by  5  plates 
and  5  large  folding  maps  of  the  United  States,  showing  the  curves  of 
equal  precipitation  for  each  of  the  four  seasons  and  also  for  the  year. 

Volume  XXV  comprises :  Article  i,  "  Prehistoric  Fishing  in  Europe 
and  North  America."    By  Dr.  Charles  Ran  (just  previously  described). 
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Article  ii,  "ArchaDological  Researches  in  Nicaragua.''  By  J.  F.  Brans- 
ford,  M.  D.  Published  in  1881  (an  account  of  which  was  given  in  the 
Annual  Eeport  for  that  year).  Article  m,  "  On  the  Contents  of  a  Bone 
Cave  in  the  Island  of  Anguilla,  West  Indies."  By  Edward  D.  Cope. 
Published  in  1883  (an  account  of  which  was  given  in  the  Annual  Re- 
port for  that  year).  The  whole  forms  a  volume  of  509  pages,  illustrated 
with  545  cuts  or  figures  and  accompanied  by  7  engraved  plates. 

Smithsonian  Miscellaneotis  Collections. — The  ten  following  numbers  com- 
prise pamphlet  editions  of  papers  published  by  the  Institution,  which 
being  extracted  from  the  Annual  Report  for  1883,  should  properly  have 
appeared  during  the  year  1884  j  but  which,  through  delay  at  the  Gov- 
ernment Printing  Office,  wore  not  actually  issued  till  the  present  year. 

677.  "An  Account  of  the  Progress  in  Meteorology  in  the  year  1883^^ 
By  Prof.  Cleveland  Abbe.  This,  with  4  pages  of  iudex,  comprises  92 
pages  8vo. 

578.  **An  Account  of  the  Progress  in  Physics  in  the  year  1883."  By 
Prof.  George  F.  Barker.    8vo.    52  pp. 

582.  "An  Account  of  the  Progress  in  Zoology  in  the  year  1883."  By 
Theodore  Gill.    8vo.     53  pp. 

583.  "An  Account  of  the  Progress  in  Anthropology  in  the  year  1883." 
By  Prof.  Otis  T.  Mason.    8vo.    43  pp. 

585.  "Addresses.at  the  Unveiliug  of  the  Joseph  Henry  Statue  at  Wash- 
ington, D.  C,  April  19, 1883."  By  Chief  Justice  Waite,  Chancellor  of 
the  Smithsonian  Institution,  and  Noah  Porter,  LL.  D.,  president  of  Yale 
College.  Preceded  by  a  sketch  of  the  proceedings  on  that  occasion; 
and  illustrated  with  a  page  wood -cut  of  the  bronze  statue  a^  it  appears 
in  the  Smithsonian  grounds.    8vo.    27  pp. 

586.  "Report  of  Prof.  Spencer  F.  Baird,  Secretary  of  the  Smithsonian 
Institution,  to  the  Board  of  Regents,  for  the  year  1883.^^    8vo.    86  pp. 

587.  "Report  of  the  Assistant  Director  of  the  United  States  National 
Museum,  together  with  the  Reports  of  the  Curators,  for  the  year  1883.'' 
8vo.    200  pp. 

588.  "Miscellaneous  Papers  relating  to  Anthropology."  By  A.  W. 
Howitt,  James  Wickersham,  W.  H.  Adams,  Augustus  A.  Foerstc,  J. 
P.  MacLean,  William  J.  Taylor,  S.  T.  Walker,  L.  A.  Kengla,  John  A. 
Ruth,  Henry  Booth,  Henry  E.  Chase,  and  Charles  C.  Nutting.  8vo. 
122  pp. 

596.  "Australian  Group  Relations."    By  A.  W.  Howitt.    8vo.    28  pp. 
605.  "On  the  Comparative  Phonology  of  four  Siouan  languages."  By 
Rev.  J.  Owen  Dorsey.    8vo.    11  pp. 

Among  the  issues  properly  belonging  to  the  year  1885,  the  first  and 
most  important  is  No.  538  of  the  Smithsonian  series — "Tables,  Meteor- 
ological and  Physical."  By  Dr.  Arnold  Guyot,  of  Princeton  College. 
Fourth  edition,  revised  and  enlarged.    Edited  by  William  Libbey,  jr. 
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A  quarter  of  a  century  lias  passed  since  the  publication  of  the  third 
edition  of  this  valuable  and  elaborate  work.  The  first  edition  of  the 
Tables  was  published  by  the  Institution  in  1852,  comprising  212  pages. 
Five  years  later  (in  lcS57)  a  second  edition  was  published,  with  careful 
revision  by  the  author,  and  the  various  series  of  tables  were  so  en- 
larged as  to  extend  the  work  to  over  COO  pages.  The  third  edition  was 
published  in  1859,  with  still  further  amendments. 

To  this  volume  Dr.  Guyot,  with  untiring  industry,  has  been  making 
constant  additions;  and  the  presentissue,  projected  by  him  in  1879(from 
various  delays  occasioned  by  pressing  professional  occupations,  as  well 
as  by  illness  and  death  in  his  family),  was  about  four  years  in  passing 
through  the  press.  Just  before  completing  the  last  few  tables,  the  esti- 
mable and  distinguished  author  departed  this  life,  February  8, 1884,  in 
the  seventy-seventh  year  of  his  age.  The  completion  of  the  work  was 
intrusted  to  his  able  assistant,  Prof.  William  Libbey,  jr.,  who  has  judi- 
ciously executed  his  duties  as  the  final  editor  of  the  work.  The  tables 
are  arranged  in  seven  series.  The  first  series  (comprising  15  tables), 
thermometrical  comparisons  and  conversions;  the  second  series  (of  33 
tables),  hygrometrical  computations;  the  third  series  (of  27  tables), 
barometrical;  the  fourth  series  (of  27  tables),  hypsometrical;  the  fifth 
series,  geographical  tables,  including  40  of  measures  of  length  (for 
heights,  &c.),  10  of  itinerary  measures,  and  10  of  square  measures  of 
geographical  surface;  the  sixth  series  (of  90  tables)  for  corrections  of 
variations  of  temperature,  &c.,  at  different  parts  of  the  earth ;  and  the 
seventh  series  comprising  9  miscellaneous  tables.  The  whole  forms  an 
octavo  volume  (including  25  introductory  pages)  of  7G3  pages. 

'So.  545.  "  Proceedings  of  the  Biological  Society  of  Washington :  Vol. 
11."    From  July  1, 1882,  to  July  1, 1884.    8vo.    195  pp. 

592.  "Bulletin  of  the  Philosophical  Society  of  Washington:  Vol.  VII, 
containing  the  Minutes  of  the  Society  and  of  the  Mathematical  Section 
for  the  year  1884.'^  From  January  5, 1884,  to  December  20, 1884.  8vo. 
Iii4-135  pp.,  or  194  pp. 

594.  "Mental  overwork  and  premature  disease  among  public  and  pro- 
fessional men.''  By  Charles  K.  Mills,  M.  D.  Being  lecture  IX  of  the 
"Toner  Lectures";  delivered  in  Washington,  D.  0.,  March  19,  1884. 
8  vo.    34  pp. 

595.  "The  Befraction  of  Sound."  By  William  B.  Taylor.  A  reprint 
from  the  Smithsonian  Report  for  1875.    8vo.    12  pp.,  with  6  figures. 

608.  "Report  of  Prof.  Spencer  F.  Baird,  Secretary  of  the  Smithsonian 
Institution,  to  the  Board  of  Regents,  for  the  year  1884."    8vo.    98  pp. 

609.  "An  Account  of  the  Progress  in  Astronomy  in  the  year  1884." 
By  Prof.  Edward  S.  Holden.    8vo.    55  pp. 

610.  "A  Review  of  the  Progress  of  North  American  Invertebrate 
Paleontology  for  the  year  1884."  A  bibliography  of  publications  on 
the  subject  for  the  year.    By  John  Belknap  Marcou.    8vo.    20  pp. 
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611.  "  Au  Account  of  the  Progress  in  Gcograpby  in  the  year  1884." 
By  Commander  F.  M.  Green,  U.  S.  N.    8vo.    19  pp. 

612.  "An  Account  of  the  Progress  in  Meteorology  in  the  year  1884." 
By  Prof.  Cleveland  Abbe.    8vo.    170  pp. 

613.  "An  Account  of  the  Progress  in  Physics  in  the  year  1884."  By 
Prof.  George  F.  Barker.    8vo.    57  pp. 

614.  "An  Account  of  the  Progress  in  Chemistry  in  the  year  1884." 
By  Prof.  H.  Carrington  Bolton.    8vo.    52  pp. 

615.  "An  Account  of  the  Progress  in  Minenilogy  in  the  year  1884." 
By  Prof.  Edward  S.  Dana.    8vo.    19  pp. 

616.  "An  Account  of  the  Progress  in  Vulcanology  and  Seismology, 
in  the  years  1883  and  1884."  By  Prof.  Charles  G.  Eockwood,  jr.  8vo. 
21pp. 

617.  "  An  Account  of  the  Progress  in  Zoology  in  the  year  1884."  By 
Theodore  Gill.    8vo.    93  pp. 

618.  "An  Account  of  the  Progress  in  Anthropology  in  the  year 
1884."    By  Prof.  Otis  T.  Mason.    8vo.    41pp. 

619.  "Antiquities  at  Pantaleon,  Guatemala."  By  Lieut.  Charles  E. 
Vreeland  and  Dr.  J.  F.  Bransford,  U.  S.  N.  8vo.  12  pp.  Illustrated 
with  12  figures. 

620.  "  Miscellaneous  Papers  relating  to  Anthropology."  By  M.  L. 
Leach,  Charles  M.  Smith,  and  E.  T.  Wiltheiss.  8vo.  38  pp.  Illus- 
trated with  16  figures. 

621.  "The  Guesde  Collection  of  Antiquities  in  Pointe  ii  Pitre,  Gua- 
daloupe,  West  Indies."  By  Prof.  Otis  T.  Mason.  8vo.  107  pp.  Illos- 
trated  with  221  figures. 

TJie  Scientific  Writings  of  Joseph  Henry. — Good  progress  has  been 
made  in  the  collation  and  printing  of  the  collected  scientific  writings  of 
Professor  Henry;  600  octavo  pages,  or  more  than  half  the  entire  work, 
having  now  (July  1)  been  set  up  in  t;^'pe,  corrected,  and  stereotyped.  It 
is  estimated  that  the  entire  work  will  comprise  1050  pages ;  and  it  is 
hoped  that  the  whole  will  be  stereotyped  and  printed  off  by  the  close 
of  the  present  year. 

Bulletins  of  the  National  Mttseum, — These  form  a  series  (as  heretofore 
explained)  designed  to  supply  a  prompt  publication  of  original  descrip- 
tions of  specimens  received  by  the  National  Museum,  and  of  other  al- 
lied matter.  While  these  are  primarily  printed  under  the  direction  of 
the  honorable  Secretary  of  the  Interior,  a  supplementary  edition  is  pub- 
lished from  the  stereotype  plates  by  the  Institution  for  the  benefit  of 
its  correspondents,  and  they  are  included  in  its  "  MiscQllaneous  Collec- 
tions." 

Bulletin  No.  27  comprises  "  Descriptive  Catalogues  of  the  Collections 
sent  from  the  United  States  to  the  International  Fisheries  Exhibition, 
London,  1883  j  constituting  a  lieport  upon  the  American  Section,"  pre- 
pared under  the  direction  of  G.  Brown  Goode,  United  States  commis- 
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sioDer,  and  a  stafif  of  i^sociatcs.  It  contains  a  preliiuinary  catalogae 
aod  synopsis  of  the  collections  exhibited  by  the  United  States  Fish 
Comiuission  and  by  special  exhibitors ;  a  concordance  of  the  official 
classification  for  the  use  of  the  juries ;  collection  of  economic  crusta- 
ceans, worms,  echinoderms,  and  sponges,  by  Bichard  Bathbun ;  a  cata- 
logue of  the  aquatic  and  fish  eating  birds,  by  Bobert  Bidgway ;  a  cata- 
logue of  the  economic  moUusca  and  the  apparatus  and  appliances  used 
ill  their  capture  and  preparation  for  the  market,  by  Lieut  Francis 
Winslow,  U.  S.  N.;  the  whale-fishery  and  its  appliances,  by  James 
Temple  Brown ;  a  catalogue  of  the  collection  of  fishes,  by  Tarleton 
H.  Bean ;  a  descriptive  catalogue  of  the  collection  illustrating  the 
scientific  investigation  of  the  sea  and  fresh  waters,  by  Bichard  Bath- 
bun  ;  a  catalogue  of  the  aquatic  mammals,  by  Frederick  W.  True ; 
a  catalogue  of  the  collection  illustrating  the  fishing  vessels  and  boats 
and  their  equipment,  the  economic  condition  of  fishermen,  anglers' 
outfits,  &c.,  by  Gapt.  Joseph  W.  Collins ;  a  catalogue  of  the  apparatus 
for  the  capture  of  fish,  by  B.  Edward  Earll;  a  catalogue  of  fishery 
products  and  of  the  apparatus  used  in  their  preparation,  by  A.  How- 
ard Clark ;  and  a  catalogue  of  the  fish-cultural  exhibit,  by  B.  Edward 
Earll ;  the  whole  forming  (with  introductory  matter  and  general  index) 
an  octavo  volume  of  1333  pages. 

Report  on  the  Reptiles  and  Batrachians  of  North  America. — ^The  Smith- 
sonian Institution  may  claim  the  credit  of  having  done  more  than  any 
other  organization  or  any  individual  in  furnishing  to  the  students  and 
naturalists  of  the  country  convenient  and  effective  text-books  for  the 
determination  of  the  natural  history  of  the  United  States  and  ^orth 
America.  In  proof  of  this  it  is  sufficient  to  point  to  what  has  been  done 
in  the  way  of  systematic  treatises  on  mammals,  birds,  fishes,  certain 
groups  of  mollusks,  &c. 

Although  a  number  of  monographs  of  reptiles  have  been  published 
more  or  less  directly  under  its  auspices,  such  as  that  of  the  serpents 
and  other  groups,  there  is  still  lacking  a  compact  manual  of  both  the 
reptilia  and  batrachia ;  and  arrangements  were  accordingly  made  with 
Professor  Cope,  of  Philadelphia,  to  supply  this  want.  This  gentleman  is 
well  known  for  his  professional  acquaintance  with  these  groups  as  studied 
by  him  in  the  collections  in  the  Museum  of  the  Academy  of  Natural  Sci- 
ences of  Philadelphia,  the  National  Museum  of  Washington,  and  else- 
where. An  agreement  was  therefore  made  with  him  for  the  preparation 
of  a  much-needed  manual  on  the  reptiles  and  batrachians  of  North  Amer- 
ica ;  a  year's  time  being  allowed,  at  a  suitable  compensation,  for  the  final 
and  critical  examination  of  the  collections  of  the  National  Museum  and 
the  preparation  of  the  report.  In  this  way  the  entire  field  of  the  ver- 
tebrates of  North  America  will  have  been  completely  covered. 

Proceedings  of  the  National  Museum. — This  series,  somewhat  allied  to 
the  series  of."  Bulletins,?'  comprises  papers  relative  to  the  collections — 
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geuorally  of  a  less  elaborate  character,  and  aiming  at  a  still  greater 
promptness  of  issue  by  having  printed  single  "  signatures  ^  of  the  peri- 
odical so  soon  as  the' matter  is  furnished. 

Volume  VII  of  the  "  Proceedings  of  the  National  Museum^  was 
completed  during  the  early  part  of  the  year,  and  contains  descriptive 
papers  by  Tarleton  H.  Bean,  Charles  E.  Bendire,  F.  W.  Clarke,  W.  H. 
Dall,  Frederick  P.  Dewey,  H.  G.  Dresel,  C.  H.  Fernald,  Charles  H. 
Gilbert,  Theodore  Gill,  G.  Brown  Goode,  Asa  Gray,  Eomyn  Hitchcock, 
David  S.  Jordan,  Seth  E.  Meek,  George  P.  Merrill,  John  Murdoch,  E. 
W.  Nelson,  Temple  Prime,  Kichard  Kathbun,  Eobert  Eidgway,  J.  T. 
Eothrock,  John  A.  Ryder,  E.  W.  Shufeldt,  Elisha  Slade,  Sidney  I.  Smith, 
Eosa  Smith,  Leonhard  Stejneger,  Joseph  Swain,  Cyrus  Thomas,  and 
Frederick  W.  True ;  forming  an  octavo  volume  of  670  pages,  illustrated 
with  8  figures  and  2  plates. 

The  following  circulars  have  been  published  as  appendices  to  the  Pro- 
ceedings of  the  National  Museum : 

589.  Circular  No.  22.  "  Brief  directions  for  removing  and  preserv- 
ing the  skins  of  mammals.^    By  William  T.  Hornaday.    8vo.    7  pp. 

590.  Circular  No.  23.  "  Instructions  for  taking  paper  molds  of  in- 
scriptions in  stone,  wood,  bronze,  i&c.,^  prepared  by  A.  P.  Niblack.  8vo. 
5  pp. 

597.  Circular  No.  24.  '*  Plan  of  a  Collection  to  illustrate  the  textile 
industries  of  the  United  States,  to  be  exhibited  at  the  World's  Indus- 
trial and  Cotton  Centennial  Exposition  of  1884-'85,  at  New  Orleans." 
By  Eomyn  Hitchcock.    8vo.    16  pp. 

698.  Circular  No.  25.  "  Preliminary  plan  for  a  collection  of  the  build- 
ing and  ornamental  stones  and  rocks  of  the  United  States,  to  be  exhib- 
ited at  the  World's  Industrial  and  Cotton  Centennial  Exposition  of 
1884-'85,  at  New  Orleans."    By  George  P.  Merrill.    8vo.    2  pp. 

599.  Circular  No.  26.  "Plan  for  a  collection  of  gems  and  precious 
stones  to  be  exhibited  at  the  Cincinnati  Industrial  Exposition,  and  the 
World's  Industrial  and  Cotton  Centennial  Exposition  of  1884-'85,  at 
New  Orleans.    By  F.  W.  Clarke.    8vo.    2  pp. 

600.  Circular  No.  27.  "Directions  for  collecting,  preserving,  and 
transporting  tortricids  and  other  small  moths."  By  C.  H.  Fernald.  8vo. 
3  pp. 

601.  Circular  No.  28.  "  Directions  for  mound  explorations."  By  Cyrus 
Thomas.    8vo.    3  pp. 

602.  Circular  No.  29.  "  Provisional  plan  for  a  collection  of  mammals 
to  be  exhibited  at  the  World's  Industrial  and  Cotton  Centennial  Expo- 
sition of  1884-'85,  at  New  Orleans."    By  Frederick  W.  True.    8vo.    27  pp. 

603.  Circular  No.  30.  "  A  list  of  birds,  the  eggs  of  which  are  wanted 
to  complete  the  series  in  the  National  Museum,  with  instructions  for 
collecting  eggs."    By  Charles  E.  Bendire.    8vo.    4  pp. 

604.  Circular  No.  31.  "  Plan  to  illustrate  the  mineral  resources  of 
the  United  States,  and  their  utilization,  at  the  World's  Industrial  and 
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GottoQ  Centennial  Exposition  of  1884-^85,  at  New  Orleans."  By  Fred- 
erick P.  Dewey.    8vo.    8  pp. 

C22.  Circular  'No.  32.  "  Classification  of  the  Materia  Medica  collec- 
tion of  the  United  States  National  Museum,  and  catalogue  of  speci- 
mens." By  James  M.Flint.  "Ecvised  and  extended "  by  Henry  G. 
Beyer.    8vo.    39  pp. 

C26.  Circular  No.  33.  **  Notes  on  the  preparation  of  rough  skeletons." 
By  Frederick  A.  Luca^s.    8vo.    8  pp.,  with  12  figures. 

TJie  Smithsonian  Annual  Report, — The  third  class  of  publications  con- 
sists of  Annual  Eeports  of  the  Board  of  Regents  of  the  Smithsonian 
Institution,  presented  to  Congress,  and  printed  by  authority  of  that  body. 
The  Eeport  of  1883  was  not  issued  till  1885.  It  contains  the  report  of 
the  Secretary  of  the  Institution  for  the  year,  supplemented  by  the  cor- 
respondence relative  to  the  transfer  of  astronomical  announcements  by 
telegraph  to  Harvard  College  Observatory  j  the  report  on  the  operations 
of  the  Smithsonian  system  of  international  and  domestic  exchanges ; 
and  the  report  of  the  Assistant  Director  of  the  National  Museum  on 
the  condition  of  that  department,  together  with  a  general  Appendix, 
embracing  a  record  of  scientific  progress  for  the  year, — in  astronomy,  by 
Edward  S.  Holden ;  geology,  by  T.  Sterry  Hunt ;  geography,  by  F.  M. 
Green ;  meteorology,  by  Cleveland  Abbe ;  physics,  by  George  F.  Barker ; 
chemistry,  by  H.  Carrington  Bolton;  mineralogy,  by  Edward  S.  Dana; 
botany,  by  W.  G.  Farlow;  zoology,  by  Theodore  Gill;  and  anthro- 
pology, by  Otis  T.  Mason ;  together  with  miscellaneous  papers  relative 
to  anthropology,  by  A.  W.  Howitt,  James  Wickersham,  W.  H.  Adams, 
Augustus  A.  Foerste,  J.  P.  MacLean,  William  J.  Taylor,  S.  T.  Walker, 
L  A.  Kengla,  John  A.  Euth,  Henry  Booth,  Henry  E.  Chase,  Charles  C. 
Nutting,  and  J.  Owen  Dorsey.  The  Eeport  forms  an  octavo  volume  of 
997  pages  (including  introductory  matter  and  index),  illustrated  with 
33  figures  and  sketch-maps  and  1  plate. 

The  '^Annual  Eeport  of  the  Board  of  Eegents  of  the  Smithsonian  In- 
stitution, for  the  year  1884,'^  forming  an  8vo.  volume  of  943  pages  (in- 
dading  introductory  matter  and  indel),  has  been  most  unfortunately 
delayed,  and  is  not  yet  published. 

Publications  of  the  Bureau  of  Ethnology. — To  the  three  preceding  classes 
of  established  publications  (one  of  quarto  size,  and  two  of  ordinary  oc- 
tavo size),  a  fourth  class,  of  imperial  octavo  size,  embracing  the  publi- 
cations of  the  Burea,u  of  Ethnology,  under  the  direction  of  the  Smith- 
sonian Institution,  may  now  properly  be  added.  Of  this  series  two  vol- 
umes have  already  appeared. 

The  ''First  Annual  Eeport  of  the  Bureau  of  Ethnology,  to  the  Smith- 
sonian Institution,"  by  J.  W.  Powell,  Director,  though  published  two 
jears  ago,  was  not  noticed  in  the  last  report  of  the  Secretary.  This 
work  contains  papers  by  J.  W.  Powell  (in  addition  to  his  report  proper), 
H.  Mis.  15 2 
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by  fl.  0.  Yarrow,  E.  S.  Holtlen,  0.  C.  Eoyce,  Garrick  Mallery,  J.  0.  Pil- 
liDg,  J.  O.  Dorsey,  A.  S.  Gatscliet,  and  S.  K.  Riggs.  It  forms  an  im- 
perial octavo  volume  of  038  pages  (including  introductory  matter  and 
index),  and  is  illustrated  witli  202  figures  in  the  text,  2  maps,  and  53 
plates,  of  which  four  are  colored. 

The  *'  Second  Annual  Report  of  the  Bureau  of  Ethnology,  to  the  Snuth- 
sonian  Institution,'^  by  J.  W.  Powell,  Director,  contains  papers  by  J.  W. 
Powell,  Frank  H.  Gushing,  Erminnie  A.  Smith,  Henry  W.  Henshaw, 
Washington  Matthews,  William  n.  Holmes,  and  James  Stevenson.  It 
forms  an  imperial  octavo  volume  of  514  pages  (including  introductory 
matter  and  index),  and  is  illustrated  with  CO  figures  in  the  text,  2  maps, 
and  173  plates,  of  which  12  are  colored.  The  plates  contain  about  750 
separate  figures. 

INTEENATIONAL  EXCHANGES. 


One  of  the  most  important  factors  in  the  <<  diffusion  of  knowledge 
among  men"  is  found  in  the  system  of  international  exchange  carried 
on  by  the  Smithsonian  Institution.  Originally  only  intended  for  the  dis- 
tribution of  its  own  publications,  the  Institution  by  degrees  extended 
its  usefulness  and  privileges  to  learned  societies  and  individuals  of  both 
hemispheres,  and  at  present  this  exchange  service  forms  the  medium 
of  scientific  intercourse  between  about  700  home  institutions  and  4,000 
establishments  distributed  over  all  parts  of  the  inhabited  globe. 

The  gradual  development  of  this  service  has  resulted  in  a  large  in- 
crease both  in  the  work  to  be  performed  and  in  the  number  of  employes. 
The  management  of  this  branch  has,  since  the  year  1880,  been  in  charge 
of  Mr.  George  H.  Boehmer,  and  to  his  detailed  report,  hereto  appended, 
I  refer  for  more  minute  information. 

Statistics. — The  increase  in  the  number  of  parcels  received  will  best  be 
illustrated  by  the  following  comparison  of  the  first  six  months  of  1885 
with  the  full  years  of  1S82,  1883,  and  1884: 
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The  transmissions  of  exchanges  have  been  in  direct  ratio  to  the 
increase  in  the  receipts,  being  for  the  first  six  months  of  1885 : 

(1)  Foreign  exchanges:  345  boxes,  representing  a  bulk  of  2,415  cubic 
feet,  with  a  weight  of  82,800  pounds,  agaiust  276  boxes  during  the  same 
period  of  1884. 

(2)  Domestic  exchanges:  5,138  packages,  this  being  a  little  above  the 
balf  of  the  total  number  sent  out  during  the  year  1884. 

(3)  Government  exchanges:  38  boxes,  representing  a  bulk  of  266  cubic 
feet,  with  a  weight  of  10,500  pounds. 

Congressional  Aid. — The  Smithsonian  Institution  continues  to  receive 
the  usual  Congressional  appropriation  of  $10,000  to  carry  out  the  op- 
erations of  the  exchange  service.  The  Library  of  Congress  is  the  prin- 
cipal beneficiary  of  the  exchanges,  large  numbers  of  books,  and  parcels 
being  annually  received  for  that  institution. 

Transportation  Companies. — A  very  important  contribution  toward  the 

expenses  of  the  exchange  service  consists  in  the  granting  of  free  freight 

on  the  exchange  parcels  or  boxes  by  the  following  transportation  com- 
panies and  firms,  for  which  liberality  acknowledgments  are  hereby  grate- 
fully rendered : 

Allan  Steamship  Company  (A.  Schumacher  &  Co.,  agents),  Baltimore. 

American  Colonization  Society,  Washington,  D.  C. 

Anchor  Steamship  Line  (Henderson  &  Brother,  agents),  New  York. 

Atlas  Steamship  Company  (Pim,  Forwood  &  Co.,  agents),  New  York. 

Bailey,  H.  B.,  &  Co.,  New  York. 

Bixby,  Thomas  E.,  &  Co.,  Boston,  Mass. 

Borland,  B.  E.,  New  York. 

Boulton,  Bliss  &  Dallett,  New  York. 

Cameron,  R.  W.,  &  Co.,  New  York. 

Compagnie  G6n6rale  TransatI antique  (L.  de  B6bian,  agent),  New  York. 

Canard  Eoyal  Mail  Steamship  Line  (Vernon  fl.  Brown  &  Co.,  agents), 
New  York. 

Dennison,  Thomas,  New  York. 

Hamburg  American  Packet  Company  (Kunhardt  &  Co.,  agents),  New 
York. 

Inman  Steamship  Company,  New  York. 

Merchants'  Line  of  Steamers,  New  York. 

Monarch  Line  (Patton,  Vickers  &  Co.,  agents).  New  York. 

Muiioz  y  Espriella,  New  York. 

Murray,  Ferris  &  Co.,  New  York. 

Netherlands- American  Steam  Navigation  Company  (H.  Cazaux,  agent), 
New  York. 

Xew  York  and  Brazil  Steamship  Company,  New  York. 

New  York  and  Mexico  Steamship  Company,  New  York. 

North  German  Lloyd  (agents,  Oelrichs  &  Co.,  New  York;  A.  Schu- 
macher &  Co.,  Baltimore). 
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Pacific  Mafl  Steamship  Company,  New  York. 

Panama  Railroad  Company,  New  York. 

Red  Star  Line  (Peter  Wright  &  Sons,  agents),  Philadelphia  and  New 

York. 
White  Cross  Line  of  Antwerp  (Punch,  Edye  &  Co.,  agents),  New  York. 
Wilson  &  Asmufl,  New  York. 

The  concessions  of  reduced  freight  on  the  part  of  the  Pennsylvania 
Railroad  Company  and  the  Baltimore  and  Ohio  Railroad  Company,  as 
well  as  by  the  line  of  freight  steamers  between  Washington  and  New 
York,  hare  been  continued. 

The  thanks  of  the  Institution  are  also  due  to  the  foreign  ministers  and 
consuls  of  the  various  Governments  for  their  assistance  in  taking  charge 
of  the  transmission  of  boxes  to  the  countries  which  they  respectively 
represent.   • 

Government  Exchanges. — By  enactment  of  Congress  of  March  2, 18G7, 
the  Institution  was  appointed  the  agent  of  the  United  States  in  an  ex- 
change of  official  public  documents  with  foreign  Governments.  As  pro- 
vided for  by  Congress,  50  copies  of  all  official  publications,  whether  ema- 
nating from  Congress  or  any  Department  or  Bureau  of  the  Government, 
whether  printed  at  the  Congressional  Printing  Office  or  elsewhere,  must 
be  delivered  to  the  Library  of  Congress  for  distribution  by  the  Smith- 
sonian Institution  and  to  such  foreign  Governments  as  are  willing  to 
furnish  to  the  Library  of  Congress  a  corresponding  return  from  their 
publications.  The  conditions  of  this  exchange  having  been  accepted 
by  38  Governments — of  which  10  are  European — one  box  (the  23d  of  the 
series  since  the  establishment  of  this  exchange)  of  United  States  pub- 
lications was  sent  to  each  of  these  Governments  in  A^ml,  1885. 

The  returns  having  for  some  years  fallen  considerably  short  of  ex. 
pectations,  Mr.  George  H.  Boehmer,  in  charge  of  the  exchange  office, 
was  detailed,  at  the  request  of  the  Librarian  of  Congress,  and  with  the 
sanction  of  the  chairman  of  the  Joint  Committee  on  the  Library,  to 
visit  Europe  for  the  purpose  of  arranging  for  better  and  fuller  returns 
on  the  part  of  those  Governments  exchanging  with  the  United  States. 
For  detailed  information  of  the  progress  of  his  mission,  success  ob- 
tained, and  suggestions  relative  to  the  service,  I  would  refer  to  the  re- 
port on  the  subject  contained  in  the  section  **  Government  exchange 
division"  of  his  report  on  the  operations  of  the  exchange  office,  hereto 
appended. 

Mr.  Boehmer  left  on  his  mission  on  the  24th  of  July,  1884,  and  re- 
turned on  the  20th  of  February,  1885,  during  which  time  he  visited  con- 
secutively nearly  all  the  European  states,  obtaining  satisfactory  re- 
sults and  securing  large  and  valuable  additions  for  the  library,  consist- 
ing mostly  of  parliamentary  papers  and  compilations  of  the  laws  of  the 
various  Governments. 

One  of  the  principal  obstacles  preventing  the  establishment  of  per- 
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manently  satisfactory  measures  on  the  part  of  the  European  Govern- 
mentSy  and  which  can  perhaps  be  obviated  by  a  ixjrsonal  representation 
in  Europe,  is  caused  by  the  entirely  different  understanding  of  the  ex- 
change question  in  those  countries,  resulting  from  the  exchange  conven- 
tions of  Paris  in  1875  and  1880,  and  Brussels  in  1883,  and  by  the  absence 
of  sufficient  legislation  by  them  for  securing  copies  of  official  publica- 
tions for  exchange  purposes. 

The  governmental  bureaus  of  most  of  the  European  states  issue  their 
publications  through  the  medium  of  publishing  houiscs,  receiving  from 
these  about  50  per  cent,  from  the  sales  of  the  books.  Copies  for  gra- 
toitons  distribution,  therefore,  are  not  issued,  but  the  books  represent 
a  trade  value  which  is  accepted  by  the  exchange  Commissions  (estab- 
lished on  the  basis  adopted  at  the  Paris  Convention  of  1875),  who  are 
allowed  only  to  exchange  value  for  value. 

The  publications  of  the  United  States,  being  issued  at  the  public  ex- 
pense, and  not  considered  as  purchased  (although  they  are  quoted  at 
very  high  prices  in  the  book  trade^  and  especially  abroad),  it  becomes 
under  these  circumstances  difficult  to  obtain  in  Europe  satisfactory 
returns.  It  is  therefore  suggested  by  Mr.  Boehmer  that  in  future 
transactions  the  market  value,  as  given  by  the  foreign  book  trade,  be 
accepted,  which  would  enable  our  Government  to  obtain  more  satisfac- 
tory returns. 

Preliminary  arrangements  have  been  effected  with  the  Imperial  Gov- 
ernment of  Austria  for  a  complete  exchange  of  all  the  official  and  sci- 
entific publications  of  the  two  Governments. 

The  Government  of  Uruguay  has  also  forwarded  to  the  Smithsonian 
Institution,  through  the  United  States  Department  of  State,  proposi- 
tions relative  to  a  full  and  permanent  exchange  of  official  public  docu- 
ments. 

LIBRAIIY. 

The  following  is  a  statement  of  the  books,  maps,  and  charts  received 
by  the  Smithsonian  Institution  from  January  1  to  June  30, 1885 : 

Volumes : 

Octavo  or  smaller 688 

Quarto  or  larger 222 

DIO 

Parts  of  volumes : 

Octavo  or  smaller 1,971 

Quarto  or  larger 2, 238 

4,209 

Pamphlets: 

Octavo  or  smaller * 4, 612 

Quarto  or  larger 256 

4,868 

Maps 354 

Total 10,341 
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CO-OPERATIVE   RELATIONS  OF  THE   SMITHSONIAN   INSTITUTION. 

Duplicate  Collection  of  Building  Stones  for  the  American  Museum  of  Nat- 
ural History,  New  York, — ^Among  the  various  important  subjects  of  in- 
quiry on  the  part  of  the  census  organization  of  1880,  was  one  into  the 
statistics  of  the  quarries  in  the  United  States  used  to  furnish  building 
stones  for  building  and  ornamental  purposes,  and  an  arrangement  was 
made  by  General  Walker  with  Dr.  G.  W.  Hawes,  curator  of  mineralogy 
and  lithology  of  the  National  Museum,  to  collect  the  necessary  material, 
and  to  prepare  a  complete  report  on  the  subject,  this  to  be  done  at  the 
expense  of  the  United  States.  General  Walker  also  authorized  an  ar- 
rangement by  which,  on  payment  of  all  the  costs,  Mr.  Morris  K.  Jesup 
was  to  have  a  duplicate  collection,  with  a  view  to  its  presentation  to  the 
American  Museum  of  Natural  History.  Estimating  the  cost  of  acquisi- 
tion of  the  specimens  and  their  preparation,  including  a  microscopical 
section  of  each  specimen,  at  $3.50  each,  and  the  number  of  specimens 
to  be  treated  at  one  thousand,  the  sum  of  $3,500  was  placed  at  the  com- 
mand of  Dr.  Hawes  for  the  purpose  in  question.  The  work  upon  this 
series  was  prosecuted  with  much  vigor  until  interrupted  by  the  death 
of  Dr.  Hawes.  During  the  present  year  however,  the  work  was  re- 
newed, and  the  necessary  means  being  furnished  by  Mr.  Jesup,  extra 
workmen  were  employed  upon  his  collection,  which  will  probably  be 
ready  for  delivery  in  the  course  of  the  year  1885.  By  thus  duplicat- 
ing the  collection  without  expense  to  the  Smithsonian  Institution  or 
the  National  Museum,  the  opportunity  of  study  and  comparison  will  be, 
of  course,  greatly  extended. 

Bureau  of  Education. — In  accordance  with  the  general  policy  of  the 
Institution  to  do  nothing  with  its  funds  which  can  equally  well  be  done 
by  other  means,  and  to  co-operate  with  other  bureaus  and  departments 
of  the  Government,  the  Institution  turned  over  to  the  Commissioner  of 
Education  3,320  catalogues,  announcements  and  reports  of  colleges  and 
educational  institutions,  together  with  401  letters,  and  1,978  card  slips, 
containing  an  alphabetical  list  of  the  entire  series. 

The  Diplomatic  Review. — In  March,  1883,  the  conductors  of  '^The 
Diplomatic  Eeview"  of  England  sent  to  the  Smithsonian  Institution  an 
offer  of  the  Eeview  to  any  library  that  would  undertake  to  bind  it. 

By  some  strange  mishap  the  letter  containing  this  very  liberal  offer 
went  astray,  and  no  attention  was  paid  to  it.  In  October,  1884,  the 
offer  was  renewed  by  Mr.  0.  D.  Collet,  the  letter  being  accompanied  by 
a  list  of  libraries  to  which  the  Keview  had  been  sent  direct.  This  letter 
was  the  initiatory  step  of  a  correspondence,  which  will  eventually  result 
in  the  distribution  of  several  hundred  sets  of  the  Diplomatic  Review,  as 
full  as  the  conductors  thereof  can  furnish. 

The  Diplomatic  Review  commenced  in  1855,  and  carried  on  to  the  end 
of  1865,  under  the  title  of  the  Free  PrcsSj  is  a  continuation  of  the  first 
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and  second  series  of  the  Portfolio^  in  which,  nearly  half  a  century  ago, 
the  late  Mr.  William  Pollard  Urquhart  began  his  series  of  articles  on 
the  pohtical  history  of  Europe.  In  the  pages  of  the  Diplomatic  Review 
will  be  foand  Hassian  secret  dispatches,  together  with  other  rare  and 
interesting  docaments  on  the  history  of  Europe  from  the  time  of  the 
Protocol  of  j^pril  4, 1826,  for  the  "Pacification  of  Greece,'^  to  the  end  of 
the  Servian  war,  in  1876.  Besides  these  scarce  documents,  the  Diplo- 
wAic  Review  contains  many  original  works  of  Mr.  Urquhart,  and  a  mass 
of  the  transactions  of  the  Foreign  Affairs  Committees  of  Workingmen 
fonned  by  him  at  the  time  of  the  Crimean  war. 

Among  these  papers  the  following  may  be  mentioned:  Will  of  Peter 
the  Great,  brought  to  Paris  by  the  Chevalier  d'Eon  in  1757;  Danger  to 
the  Political  Balance  of  Europe,  by  Gustavus  III,  King  of  Sweden, 
1791;  Protocol  of  a  Conference  at  Constantinople  between  the  British 
Ambassador  and  the  Divan  on  the  Connexion  of  Bussia  with  the  Greek 
Eevolt,  1822;  Memoir  of  Count  Bernstorff  to  the  King  of  Prussia  on 
the  means  of  annexing  the  Minor  German  States,  1831,  &c. 

On  the  IStli  of  Aprilj  1885,  in*  pursuance  of  the  above-mentioned 
notice,  a  printed  circular  was  sent  to  over  400  of  the  principal  libraries, 
educational  institutions,  and  kindred  establishments,  to  the  following 
effect: 

This  Infititntion  is  iuformod  by  the  Coudactors  of  The  Diplomatic  Review  of  England, 
tliat  '^a  set  of  the  twenty-five  volumes  of  the  Review,  stitched  and  wrapped  in  seven 
books,"  win  bo  presented  to  your  library  "on  the  condition  of  your  binding  them,  so 
thst  they  may  be  safely  preserved  for  reference." 

Tkt  jkplomatui  Review  extends  from  the  13th  of  October,  1855,  to  the  3d  of  Jan- 
oiry,  1877,  and  contains  rare  and  interesting  documents  relative  to  the  history  of 
Eorope  froni  1826  to  1876.  It  is  proper  to  notify  yon  that  the  snccensive  volumes  were 
printed  in  different  sizes : 

Book  I  is  in  folio,  and  comprises  two  volumes. 

Books  n,  III,  and  lY,  are  qnarto,  comprising  sixteen  volumes. 

Books  y,  YI,  and  Y II,  are  octavo,  comprising  seven  volumes,  and  supplement. 

Please  notify  this  Institution  whether  this  offer  is  accepted  by  your  library ;  or,  if 
yon  have  already  received  a  set,  whether  you  desire  another  on  the  same  terms. 

Replies  to  the  above  were  received  as  follows :  236  accepted  the  en- 
tire set ;  8  desired  portions  to  complete  partial  sets  previously  received, 
and  43  declined,  generally  on  the  ground  that  the  character  of  the  in- 
formation contained  in  the  Review  did  not  come  within  the  scope  of 
the  library.  Quite  a  number  of  libraries  have  not  noticed  the  circular 
or  the  offer  contained. 

A  list  was  prepared,  and  sent  to  Mr.  C.  D.  Collet,  of  those  libraries 
which  accepted,  and  inasmuch  as  the  sets  were  all  declared  to  be  more 
or  less  incomplete,  preference  was  given  to  the  more  important  libra- 
ries, in  order  that  the  volumes  might  reach  the  greatest  number  of 
readers. 

Newfoundland  Postage  on  Exchanges. — An  arrangement  has  been  made 
with  tiie  postmaster-general  of  Newfoundland  by  which  all  matter  re- 
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lating  to  tho  exchange  system  shall  bo  passed  through  the  mails  under 
frank  of  the  Smithsonian  Institution,  tho  chief  clerk  of  which  certifies 
to  the  contents  of  each  package. 

Zoological  Specimens  for  the  Museumj  contributed  by  Menageries. — For  a 
number  of  years  the  Institution  has  been  indebted  to  the  proprietors  of 
the  menageries  of  the  country  for  the  contribution  of  animals  dying 
from  disease  or  otherwise  while  in  their  charge,  the  principal  establish- 
ments in  this  connection  being  those  of  Messrs.  Bamum,  Bailey,  and 
Hutchinson  5  Mr.  Adam  Forepaugh ;  the  Central  Park  Menagerie,  in 
charge  of  Mr.  W.  A.  Conklin;  and  the  Zoological  Gardens  at  Philadel- 
phia, under  the  direction  of  Mr.  A.  E.  Brown. 

From  time  to  time  specimens  have  been  received  in  this  way,  and  thus 
a  large  number  of  highly-prized  additions  have  been  made.  The  addi- 
tional advantage  of  having  them  in  the  flesh  in  more  or  less  perfect  con- 
dition, enables  them  to  be  mounted  under  the  best  possible  auspices. 

In  order  to  make  some  return  to  the  contributors,  the  Institution 
oflFered  to  have  post-mortem  examinations  instituted  of  specimens  re- 
ceived, and  the  cause  of  death  or  disease  reported  to  the  senders.  For 
this  purpose  the  co-operation  of  the  Army  Medical  Museum  was  in- 
voked and  was  cheerfully  rendered,  and  an  examination  of  each  subject 
received  is  usually  made  under  the  direction  of  Dr.  John  S.  Billings. 

The  National  Museum  reserves  the  skins  and  skeletons,  while  the 
Army  Medical  Museum  makes  any  preparations  of  the  viscera,  &c., 
that  may  be  desired  by  it. 

NECROLOGY. 

From  among  those  connected  with  the  Institution,  I  have  but  one 
death  to  record. 

Edward  Foreman,  M.  D.,  was  born  in  Baltimore,  October  29, 1808. 
After  reaching  manhood,  he  was  for  12  years  an  assistant  professor  in 
the  University  of  Pennsylvania.  In  1848,  he  was  appointed  an  assist- 
ant in  the  Smithsonian  Institution  by  Professor  Henry.  He  was  en- 
gaged in  organizing  the  meteorological  system  established  by  the  In- 
stitution, and  rendered  efficient  service  in  this  department  5  and  also 
in  conducting  the  correspondence  and  arranging  the  details  of  the 
scientific  lectures.  In  1852  he  accepted  the  position  of  chief  examiner 
in  the  Patent  Office,  which  he  retained  for  eight  years.  In  1874  ho  re- 
turned to  the  Smithsonian  Institution  as  an  assistant  in  tho  ethnologi- 
cal division  of  the  l^ational  Museum.  His  death  occurred  April  14, 
1885,  at  his  residence  in  this  city. 

MISCELLANEOUS. 

The  Tyndall  Trust  Fund, — It  will  be  remembered  that  when  Prof. 
John  TyndaU  of  the  Koyal  Institution  of  Great  Britain,  at  the  solicita- 
tion of  scientific  friends  in  this  country,  made  a  visit  to  it  in  the  latter 
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part  of  1872,  for  the  purpose  of  delivering  in  a  few  of  our  principal  cities 
ooorses  of  lectures  on  physical  science,  he  very  generously  presented 
the  entire  net  proceeds  of  his  lectures  to  trustees  for  the  purpose  of  pro- 
moting science  in  this  country.  These  popular  lectures,  eloquently  pre- 
sented and  admirably  illustrated  experimentally,  were  attended  by  large 
and  appreciative  audiences  in  Boston,  New  Haven,  New  York,  Brook- 
lyn, Philadelphia,  Baltimore,  and  Washington. 

Professor  TyndalPs  trust  deed,  executed  in  New  York,  February  7, 
1873,  just  before  his  departure  for  England,  was  forwarded  with  a 
friendly  personal  letter  of  the  same  date,  to  Professor  Henry  of  this  In- 
stitution, and  was  published  in  full  in  the  Smithsonian  Report  of  1872, 
pages  104-106.  By  this  grant  it  was  found  that  he  assigned  to  our  peo- 
ple the  liberal  fund  of  $13,033,  in  the  following  gracious  terms, — omitting 
here  all  but  the  more  essential  passages : 

"As  an  evidence  of  my  good- will  toward  the  people  of  the  United 
States,  I  desire  to  devote  this  sum  of  $13,033  to  the  advancement  of 
theoretic  science  and  the  promotion  of  original  research,  especially  in 
the  department  of  physics,  in  the  United  States. 

"To  accomplish  this  object  I  hereby  appoint  Prof.  Joseph  Henry,  Sec- 
retary of  the  Smithsonian  Institution,  Washington  City,  D.  0.,  Dr.  E. 
L.  Yonmans,  of  New  York,  and  General  Hector  Tyndale,  of  Philadelphia, 
to  act  as  a  board  of  trustees  to  take  charge  of  the  above  sum — to  care- 
fully invest  it  in  permanent  securities;  and  I  further  direct  that  the 
said  board  shall,  for  the  present,  appropriate  the  interest  of  the  fund 
in  supporting  or  in  assisting  to  support,  at  such  European  universities 
as  they  may  consider  most  desirable,  two  American  pupils  who  may 
evince  decided  talents  in  physics,  and  who  may  express  a  determina- 
tion to  devote  their  lives  to  this  work.  My  desire  would  be  that  each 
pupil  should  spend  four  years  at  a  German  university — ^three  of  those 
years  to  be  devoted  to  the  acquisition  of  knowledge,  and  the  fourth  to 
original  investigation. 

"If  however  in  the  progress  of  science  in  the  United  States,  it  should 
at  any  time  appear  to  the  said  board  that  the  end  herein  proposed 
would  be  better  subserved  by  granting  aid  to  students,  or  for  some 
special  researches  in  this  country,  the  board  is  authorized  to  make  the 
appropriations  from  the  income  of  the  fund  for  such  purposes. 

"  I  further  direct  that  vacancies  which  may  occur  in  said  board,  by 
death  or  otherwise,  shall  be  filled  by  the  president  of  the  National 
Academy  of  Sciences.^ 

Even  with  the  wise  and  far-seeing  provision  for  discretion  of  judg- 
ment vested  in  the  trustees  by  the  donor,  they  exi)erienced  much 
greater  difficulty  in  satisfactorily  carrying  into  effect  the  enlightened 
purpose  of  the  grant  than  could  have  been  anticipated.  One  promising 
student,  in  the  uncertainty  of  devoting  his  life  to  the  career  of  scientific 
research  contemplated,  very  honorably  returned  to  the  trustees  the  sum 
advanced  to  him.  Another,  after  hesitating  as  to  the  condition  of  re- 
maining for  four  years  in  a  German  or  other  European  university, 
finally  declined  to  avail  himself  of  the  opportunity  afforded  him.  It 
thus  resulted,  from  the  conscientious  administration  of  the  trust,  and 
the  earnest  desire  of  the  trustees  to  execute  the  expressed  wishes  of 
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Professor  Tyndall,  that  but  a  small  portion  of  the  income  of  the  fond 
has  been  expended,  and  the  original  sum  has  been  thereby  augmented. 

On  the  death  of  two  of  the  trustees — Professor  Henry,  at  Washing- 
ton, and  General  H.  Tyndale,  at  Philadelphia, — Dr.  F.  A.  P.  Barnard,  of 
New  York,  and  Prof.  Joseph  Lovering,  of  Cambridge,  Mass.,  were  duly 
appointed  as  their  successors;  and  how  judiciously  the  trustees  have 
continued  to  husband  the  resources  committed  to  them  is  sui&ciently 
evinced  by  the  remarkable  fact  that  the  Tyndall  fund  has  now  ac- 
cumulated, by  the  constant  addition  to  it  of  the  unappropriated  income, 
from  the  original  sum  of  $13,000,  to  $32,000. 

Under  these  circumstances  the  distinguished  donor  has  been  induced 
to  modify  the  original  conditions  of  the  gift,  so  as  to  divide  the  in- 
creased principal  into  three  separate  funds  (of  nearly  $11,000  each),  and 
to  give  the  charges  thereof,  respectively,  to  Harvard  College  at  Cam- 
bridge, Columbia  College  at  New  York,  and  the  University  of  Pennsyl- 
vania at  Philadelphia,  for  the  perpetual  maintenance  in  each  of  these 
institutions  of  learning,  of  a  graduate  fellowship  in  the  department  of 
physics.  There  can  be  little  doubt  that  this  change  of  the  direction 
was,  under  the  peculiar  circumstances,  eminently  judicious;  and  that 
the  several  endowments  will  constitute  brilliant  prizes  to  aspiring 
American  students,  and  will  greatly  contribute  to  the  noble  purpose  of 
their  founder — ^the  stimulation  of  original  research,  and  the  advance- 
ment of  physical  science  in  the  United  States. 

UNITED  STATES  NATIONAL  MUSEUM. 

Arrangement  of  material, — The  regular  work  of  the  Museum  has  been 
considerably  interrupted  during  the  six  months  now  under  consideration 
by  the  participation  of  the  Museum  in  the  World's  Industrial  and  Cotton 
Centennial  Exposition  at  New  Orleans.  Several  members  of  the  staff 
were  in  attendance  at  this  exposition,  in  custody  of  the  collections  of  the 
Museum  th^e  displayed,  and  in  May  and  June  ten  curators  and  me- 
chanics were  sent  to  New  Orleans  to  attend  to  the  re-packing  and  for- 
warding of  the  collections  sent  by  the  Smithsonian  Institution,  as  well 
as  to  care  for  the  numerous  exhibits  transferred  to  the  Museum  by  for- 
eign and  domestic  exhibitors  at  the  close  of  the  exposition.  The  extent 
of  these  accessions  was  very  considerable.  One  hundred  and  seventy -six 
thousand  pounds  of  exhibits  were  sent  to  New  Orleans.  Of  this  amount 
138,624  pounds  were  sent  direct,  19,814  pounds  from  Cincinnati,  and 
17,631  pounds  from  Louisville,  at  each  of  which  places  the  Smithsonian 
Institution  had  displayed  large  exhibits  during  the  summer  of  1884 
320,744  pounds  were  returned,  including  51,267  pounds  received  from  the 
State  Department,  whose  valuable  exhibit,  gathered  by  the  United  States 
consuls  all  over  the  world,  was  transferred  in  bulk  to  the  National  Mu- 
seum  with  the  understanding  that  a  limited  number  of  loan  exhibits 
were  reserved  for  return  to  their  owners.    Besides  this  amount,  74,489 
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pounds  were  acquired  by  gifts  from  Mexico  and  other  sources.  In  ad- 
dition to  the  collections  consigned  directly  to  the  Museum  from  New 
Orleans,  the  important  collection  ill  ustrating  the  uses  of  American  woods, 
gathered  for  the  exhibit  of  the  Agricultural  Department  by  Mr.  William 
Saunders,  has,  since  its  receipt  in  Washington,  been  delivered  to  the 
Museum.  At  the  beginning  of  July  a  considerable  portion  of  the  collec- 
tions had  already  been  received,  and  many  of  the  exhibition  halls  of  the 
Museum,  which  before  this  time  had  been,  reduced  to  an  appearance  of 
order,  were  becoming  filled  up  with  the  unopened  boxes  and  cases.  It  is 
however  confidently  expected  that  before  the  end  of  the  calendar  year 
the  new  material  will  be  unpacked  and  brought  under  control.  A 
special  appropriation  of  $7,500  was  made  by  Congress  for  the  packing 
and  forwarding  of  the  new  material,  and  for  repairing  and  reinstalling 
the  original  collection.  The  New  Orleans  Exposition,  although  its  in- 
fluence was  perhaps  less  comprehensive  than  that  at  Philadelphia  in 
1876,  has  nevertheless  accomplished  a  great  work  in  the  South  and 
West,  both  from  commercial  and  educational  standpoints,  and  in  my 
judgment  the  money  appropriated  for  the  display  of  the  Smithsonian 
Institution  (including  the  United  States  National  Museum  and  Fish 
Commission)  has  been  productive  of  important  results  to  the  country. 
There  can  be  no  doubt  that  the  National  Museum  has  been  the  gainer 
by  the  undertaking,  although  the  work  of  final  arrangement  has  re- 
ceived a  temporary  set-back. 

The  general  work  of  the  Museum  has  been  for  the  most  part  of  the 
same  character  as  that  described  in  my  reports  for  the  last  three  years, 
and  in  nearly  every  department  the  curator  states  that  decided  progress 
has  been  made  in  the  development  both  of  the  study  and  the  exhibition 
series  of  specimens.  The  work  of  case-construction  has  been  steadily 
carried  forward,  and  during  the  coming  year  the  collections  will  be  more 
thoroughly  classified  than  has  hitherto  been  possible,  by  the  assignment 
of  definite  space  for  each  department  in  the  exhibition  halls.  The  gal- 
leries of  the  main  exhibition  hall  in  the  Smithsonian  building  have  been 
cleared  of  the  old  exhibition  cases,  which  proved  to  be  inadequate  to 
present  needs,  and  the  space  is  being  used  temporarily  for  the  overhaul- 
ing and  arrangement  of  certain  large  collections  in  the  departments  of 
birds,  mollusks,  marine  invertebrates,  invertebrate'  paleontology,  and 
ethnology.  This  step  has  been  found  absolutely  necessary,  since  the 
space  in  the  crowded  laboratory  rooms  was  not  suflScient  to  admit  of 
any  general  rearrangement. 

Museum  Publicatums. — ^The  various  publications  of  the  Museum  have 
been,  as  hitherto,  under  the  editorial  supervision  of  Dr.  Tarleton  H. 
Bean.  The  seventh  volume  of  the  "Proceedings"  was  finished  in  Feb- 
ruary, and  of  the  eighth  volume,  the  printing  of  which  was  begun  in 
March,  221  pages  were  printed  prior  to  the  1st  of  July.  At  the  present 
time  four  Bulletins  are  in  the  hands  of  the  printer.  No.  23,  "Biblio- 
graphy of  the  Publications  of  Isaacs  Lea,  LL.  D.,  by  Newton  Pratt 
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Scuddor:  ^o.  28,  "A  manual  of  American  Land  Shells,''  by  W.  G.  Bin- 
ney :  l^o.  29,  "  Results  of  Ornithological  Explorations  in  the  Comman- 
der Islands  and  in  Kamtschatka,''  by  Leonhard  Stcjneger,  and  No.  30, 
**  Bibliography  of  Publications  relating  to  the  collection  of  fossil  inver- 
tebrates in  the  United  States  National  Museum,  including  complete 
lists  of  the  writings  of  Fielding  B.  Meek,  Charles  A.  White,  and  Charles 
D.  Walcott,"  by  John  Belknap  Marcou.*  Circular  32,  "  Classification 
of  the  Materia  Medica  Collection  of  the  U.  S.  National  Museum,  and 
Catalogue  of  Specimens,"  by  Dr.  James  M.  Flint,  revised  and  extended 
by  Dr.  Henry  G.  Beyer  5  and  Circular  33,  "  Notes  on  the  preparation  of 
rough  skeletons,'^  by  Frederic  A.  Lucas,  have  also  been  published. 

The  publication  of  the  special  report  upon  the  fisheries  of  the  United 
States,  in  quarto,  which,  in  addition  to  its  descriptive,  historical,  and 
statistical  contents,  will  in  reality  constitute  a  monograph  of  the  Amer- 
ican portion  of  the  fisheries  collection  in  the  Museum,  has  been  going 
through  the  press  under  the  sui)ervision  of  the  Assistant  Director  and 
Mr.  A.  H.  Clark,  who  are  rendering  this  service  to  the  Fish  Commission 
as  volunteers. 

Museum  Library. — The  accessions  to  the  Museum  library,  including 
books  and  pamphlets,  have  been  454.  Early  in  the  year  Mr.  H,  W. 
Spofford  was  appointed  assistant  to  Mr.  F.  W.  True,  the  librarian. 

Visitors. — The  total  number  of  visitors  to  the  National  Museum  dur- 
ing the  first  half  of  1885  was  107,365,  a  daily  average  of  692f . 

Meetings  in  the  Lecture  nail. — The  lecture  hall,  as  in  previous  years, 
has  been  used  for  the  meetings  of  several  societies,  viz,  the  National 
Academy  of  Sciences,  the  American  Fisheries  Society,  the  Biological 
Society  of  Washington,  the  Society  of  Naturalists  of  North  America, 
and  the  Entomological  Society  of  Washington. 

Saturday  Lectures. — Twelve  Saturday  lectures,  under  the  auspices  of 
the  Biological  and  Anthropological  Societies  of  Washington,  were  de- 
livered in  the  lecture  hall  on  successive  Saturday  afternoons,  and  were 
well  attended.  Many  of  these  lectures  had  direct  reference  to  the  work 
of  the  Museum,  and  were  illustrated  by  specimens  from  the  cases. 

Museum  Report. — ^A  special  report  upon  the  Museum  having  been  or- 
dered by  Congress,  the  reports  of  the  Assistant  Director  and  curators 
for  the  year  1884,  together  with  the  accompanying  statistics  and  the 
scientific  papers  based  upon  the  collections  in  the  National  Museum, 
have  been  in  a  measure  separated  from  the  regular  Smithsonian  report, 
forming  Part  II  of  the  same,  and  being  arranged  in  a  separate  volume. 

In  accordance  with  my  custom  in  previous  years,  I  shall  hero  present . 
a  brief  review  of  what  has  been  accomplished  in  each  department,  refer- 
ring to  the  special  Museum  report  for  the  full  discussion  of  the  additions 

'These  form  Parts  II  and  III  of  ''Bibliographies  of  American  Naturalists/'  and  are 
shaped  in  reffirenco  to  the  long  contemplated  scheme  of  publishing  a  complete  bibU- 
ographical  record  of  all  papers  relating  to  the  collections  in  the  National  Maseam. 
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to  the  Moseum  during  the  first  half  of  18S5,  and  of  the  general  adminis- 
trative details  of  the  work  of  the  several  executive  officers. 

Organization  of  the  Scientific  Departments, — The  organization  of  cora- 
torshiiw  in  the  several  scientific  departments  is  as  follows :  I,  arts  and  in- 
dnstries,  the  assistant  director,  G.  Brown  Goode,  acting  as  curator,  di- 
vided into  the  following  sections:  (a)  materia  medica,  H.  G.  Beyer,  17.  S. 
N.,  honorary  cnrator;  (b)  textile  industries,  Bomyn  Hitchcock,  acting 
curator;  (c)  fisheries,  B.  Edward  Earll,  curator;  ((2)  animal  products,  B. 
Edward  Earll,  acting  curator;  (e)  naval  architecture,  J.  W.  Collins, 
United  States  Fish  Commission,  honorary  curator;  (/)  foods,  W.  C.  At- 
water,  acting  curator ;  {g)  historical  relics,  at  present  under  the  charge 
of  A.  H.  Clark.  U,  A,  ethnology,  Otis  T.  Mason,  curator,  and  II,  b 
American  prehistoric  pottery,  William  H.  Holmes,  Bureau  of  Eth 
nology,  Smithsonian  Institution,  honorary  curator.  Ill,  antiquities 
Charles  Ban,  curator.    IV,  mammals,  Frederick  W.  True,  curator.    V 

A,  birds,  Bobert  Bidgway,  curator;  and  V,  B,  birds'  eggs,  Charles 
Bendire,  U.  S.  A.,  honorary  curator.  VI,  reptiles  and  batrachians 
H.  C.  Yarrow,  U.  S.  A.,  honorary  curator.  VII,  fishes,  Tarleton  H 
Bean,  curator.  VIII,  comparative  anatomy,  Frederick  W.  True,  hon 
orary  curator.  IX,  mollusks,  William  H.  Dall,  honorary  curator ;  X 
insects,  C.  V.  Biley,  honorary  curator ;  XI,  marine  invertebrates,  Bich 
ard  Bathbun,  curator.  XII,  A,  invertebrate  fossils,  (paleozoic,)  C 
D.  Walcott,  United  States  Geological  Survey,  honorary  curator;  and 
XII,  B,  invertebrate  fossils,  (meso-cenozoic,)  0.  A.  White,  United  States 
Geological  Survey,  honorary  curator.    XIII,  A,  fossil  plants,  and  XIH 

B,  recent  plants,  Lester  F.  Ward,  United  States  Geological  Survey 
honorary  curator.  XIV,  minerals,  F.  W.  Clarke,  United  States  G^o 
logical  Survey,  honorary  curator.     XV,  lithology  and  physical  geol 

.  ogy,  G-eorge  P.  Merrill,  acting  curator.  XVI,  metallurgy  and  econo 
mic  geology,  Fred.  P.  Dewey,  curator.  The  departments  of  explora- 
tion and  field-work,  chemistry,  experimental  physiology,  and  vivaria 
aFe  still  unorganized.  These  twenty-seven  departments  and  sections 
are  administered  by  twenty-four  curators,  honorary  curators,  and  act- 
ing curators,  of  which  number  at  present  only  nine  receive  salaries 
from  the  Museum  appropriation.  Of  the  remaining  fifteen,  five  are  of- 
ficers connected  with  the  Geological  Survey ;  one,  an  officer  of  the  Bureau 
of  Ethnology ;  two,  officers  of  the  Fish  Commission ;  two,  officers  in  the 
United  States  Army ;  one,  an  officer  in  the  United  States  Navy ;  one, 
an  officer  in  the  Agricultural  Department;  and  one,  professor  of  chemis- 
try in  Wesleyan  University ;  the  remaining  two  are  Museum  officers, 
.  but  receive  no  salaries  for  their  work  in  administering  upon  the  special 
collections  under  their  charge. 

Department  of  Arts  and  Industries. — In  the  department  of  arts  and 
industries  several  sections  have  already  been  organized ;  that  of  M  ateria 
Medica,  under  the  charge  of  Dr.  H.  G.  Beyer,  U.  S.  N.,  who  has  been  de- 
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tailed  for  this  service  by  the  Surgeon-General  of  the  Navy,  is  in  excel- 
lent condition,  and  the  collection  is  the  most  extensive  of  its  kind  in 
America.  The  work  of  labelling  has  been  finished,  and  daring  the  year 
the  exhibition  series  will  be  extended  and  rearranged.  Dr.  Beyer  is 
prosecuting  a  chemical  investigation  of  the  different  species  of  cinchona 
barks  in  the  collection,  numbering  over  one  hundred,  and  has  made 
some  important  determinations  of  the  alkaloids  of  some  cinchona  barks 
from  new  regions  in  Guatemala  and  Costa  Rica.  He  has  also  carried  on 
investigations  upon  the  physiological  actions  of  atropia,  cocaine,  and 
caffeine,  on  the  circulatory  apparatus,  the  results  of  which  have  already 
been  published  in  the  ^'American  Journal  of  the  Medical  Sciences." 
Other  experiments  on  the  action  of  atropine  on  the  heart  and  of  blood 
at  different  temperatures  on  the  same,  have  been  discussed  in  the  Pro- 
ceedings of  the  Museum. 

In  the  section  of  foods,  under  the  honorary  curatorship  of  Professor 
Atwater,  some  progress  has  been  made  in  the  work  of  building  up  a 
collection  illustrating  the  physiological  action  of  foods  and  the  composi- 
tion of  the  human  body,  similar  to  the  famous  collection  in  the  Bethnal 
Green  Museum,  in  London.  Mr.  Hitchcock,  who  is  acting  curator  of  this 
collection,  has,  however,  devoted  most  of  his  time  to  the  development  of 
the  section  of  textiles,  which  is  directly  under  his  charge.  This  section 
has  been  largely  increased  by  donations  from  abroad,  but  especially 
through  collections  made  by  himself  while  preparing  for  the  Exposition 
at  New  Orleans.  The  object  of  these  collections  is  twofold,  first,  to  af- 
ford an  exhibit  of  the  various  textile  fibers  available  for  use  in  this  coun- 
try and  abroad,  with  specimens  of  articles  made  therefrom,  such  as  cloth, 
rope,  twine,  mats,  &c.;  second,  to  provide  a  series  of  specimens  of  every 
fiber  that  can  be  used  in  the  arts,  to  be  used  for  scientific  examination, 
tests  of  tensile  strength,  and  especially  to  serve  as  type  specimens 
for  the  identification  of  other  fibers  by  microscopical  examination.  A 
number  of  collections  which  have  been  received  are  worthy  of  special 
mention.  Among  these,  a  particularly  fine  set  of  fibers  from  Brazil, 
collected  by  Dr.  J.  Carlos  Berrinni,  of  Quissaman,  who  has  devoted  un- 
usual care  and  labor  to  the  work.  All  the  textile  fibers  in  the  Museum 
of  the  Department  of  Agriculture  were  placed  in  Mr.  Hitchcock's  charge 
during  January,  and  from  this  collection  some  valuable  specimens  have 
been  selected  and  placed  on  exhibition.  Mr.  George  W.  Bond,  of  Boston, 
has  selected  a  large  collection  of  native  and  foreign  wools  from  samples 
belonging  to  the  United  States  customs  department  which  have  been  pre- 
pared for  exhibition;  they  are  not  yet  on  exhibition,  as  the  cases 
for  their  display  have  not  been  made.  This  collection  is  probably  al-. 
ready  the  best  thing  of  the  kind  to  be  found  m  any  museum,  and  when  all 
the  wools  belonging  to  the  Museum  collections  are  mounted,  the  display 
of  this  textile  will  be,  if  not  quite  complete,  at  least  very  large  and  valua- 
ble. Owing  to  the  restricted  floor  space  in  the  Museum  which  has  been 
assigned  to  this  department,  it  has  been  impossible  to  make  the  display 
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of  specimens  as  iiistmctive  and  attractive  as  it  might  be.  By  far  the 
greater  part  of  the  collection,  and  some  of  the  most  interesting  speci- 
mens, have  been  sent  to  the  Exposition  at  New  Orleans,  where  this  de- 
partment was  well  represented.  A  detailed  acconnt  however  of  the 
display  there  made  wonld  not  be  of  interest  in  this  report,  and  the  sub- 
ject may  be  passed  over  with  the  statement  that  there  were  sent  to 
New  Orleans  290  anit  boxes  to  represent  the  textiles  department  of 
the  Museum.  The  display  is  said  to  have  been  very  attractive.  Mr. 
Hitchcock  has  also  been  requested  to  take  charge  of  the  physical  ap- 
paratus belonging  to  the  Smithsonian  Institution  which  has  been  trans- 
ferred to  the  National  iMuseum  and  placed  in  cases.  The  arrangement 
has  been  necessarily  very  unsystematic,  owing  to  the  Umited  space  at 
his  disi>osal,  but  in  a  general  way  it  is  classified  under  three  heads, 
namely,  apparatus  for  experiments  on  (1)  sound,  (2)  heat  and  light, 
and  (3)  electricity.  A  list  of  the  instruments  in  this  collection  (which 
is  of  interest  as  having  been  used  by  Professor  Henry)  is  in  course  of 
preparation.  In  connection  with  it  may  be  mentioned  the  relics  of 
electrical  and  chemical  apparatus  of  Dr.  Joseph  Priestley,  which  is  on 
exhibition  in  the  same  place. 

The  collection  of  historical  relics  has  received  but  little  attention 
during  the  six  months,  and  no  effort  is  at  present  being  made  to  increase 
its  extent.  Perhaps  no  part  of  the  Museum  is  more  attractive  to  visitors 
than  that  in  which  the  relics  of  General  Washington  are  displayed,  and 
it  is  believed  that  the  section  of  historical  relics  will  receive  from  year  to 
year  a  constant  increment  of  valuable  memorials  of  the  past.  The  heirs 
of  General  Eobert  E.  Lee  have  presented  a  claim  for  the  recovery  of 
articles  of  furniture  removed  from  Arlington  in  1862,  and  since  then  on 
exhibition  with  the  Washington  relics  at  the  Patent  Office  and  in  the 
Museum.  Most  of  these  appear  never  to  have  been  the  property  of 
Qeneral  Washington.  They  will  however  be  held  in  the  Museum  until 
official  instructions  for  their  delivery  have  been  received. 

There  has  been  little  activity  in  connection  with  the  section  of  fish- 
eries, the  section  of  naval  architecture,  and  the  collection  of  musical 
instruments,  all  of  which  arc  however  in  excellent  order  and  have 
been  considerably  extended,  though  without  direct  effort. 

An  illustrated  catalogue  of  the  Gatlin  collection  of  Indian  paintings 
has  been  prepared  by  Mr.  Thomas  Donaldson,  and  will  soon  be  offered 
for  publication. 

Mr.  J.  E.  Watkins,  of  Camden,  N.  J.,  who  is  one  of  the  leading  au- 
thorities in  the  country  upon  the  history  of  railroads  and  steam  trans- 
portation, and  who  is  indorsed  by  many  of  the  leading  railroad  men  of 
the  country,  was  appointed  in  June  honorary  curator  of  the  section  of 
steam  transportation.  It  is  intended,  as  opportunity  offers,  to  gather 
in  the  Museum  a  collection  of  objects  illustrating  the  history  of  Amer- 
ican railroads  and  steamboats,  with  a  view  to  preserving  permanently 
the  memorials  of  the  growth  of  this  most  important  interest  which  has 
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been  so  closely  connected  with  the  material  progress  of  the  United 
States.  Several  important  specimens  have  already  been  received, 
notably  the  "John  Bull'^  locomotive  engine,  which  was  built  in  1831 
in  England  by  George  and  Eobert  Stephenson  for  the  "  Camden  and  Am- 
boy  Eail  and  Tramway  Company,''  by  which  this  engine  was  used  from 
1831  to  1861.  This  is  now  stored  at  the  Armory  building,  but  will  be 
placed  on  exhibition  as  soon  as  proper  space  can  be  provided. 

Department  of  Ethnology. — The  Curator  of  this  department,  Prof.  Otis 
T.  Mason,  having  gathered  the  ethnological  material  belonging  to  the 
Museum  during  the  last  half  of  1884,  commenced  in  1885  its  methodical 
arrangement.  The  basketry,  throwing-sticks,  sinew-backed  bows,  and 
the  whole  series  of  arrows,  have  been  studied  and  classified,  so  as  to 
illustrate  their  distiibution,  tribal  characteristics,  and  evolution.  It  is 
designed  to  continue  this  system  in  the  remaining  portions  of  the  col- 
lection, with  the  view  of  better  unfolding  through  the  arts  of  savagery 
the  origin  and  development  of  civilization. 

During  the  past  six  months  the  Curator  made  two  official  visits  to  the 
New  Orleans  Exposition,  for  the  purpose  of  securing  for  the  l^ational 
Museum  some  of  the  material  exhibited  by  the  Departments  of  the  Gen- 
eral Government  and  of  foreign  countries.  By  this  means  the  Museum 
has  obtained  a  large  number  of  accessions.  Material  of  especial  value 
was  also  received  from  Eev.  C.  H.  A.  Dall,  of  Calcutta ;  Eev.  Dr.  George 
W.  Samson ;  Mr.  James  Stevenson,  of  the  Bureau  of  Ethnology,  and 
others,  which  will  be  fully  described  in  the  Eeport  on  the  National  Mu- 
seum. 

Mr.  William  H.  Holmes,  of  the  Bureau  of  Ethnology,  has  continued 
the  installation  of  aboriginal  pottery,  directing  his  efforts  chiefly  to  la- 
belling, cataloguing,  and  classifying  the  accessions  received  in  the  sum- 
mer and  fall  of  1884.  'The  very  extensive  collections  of  Pueblo  material 
made  for  the  World's  Industrial  and  Cotton  Centennial  Exposition  in 
New  Orleans,  arrived  too  late  to  be  made  fully  available  for  exhibition, 
but  a  small  representative  series  of  vessels  and  other  objects  of  clay 
was  forwarded  to  New  Orleans.  The  collection  of  ancient  pottery,  re- 
cently obtained  from  Chiriqui,  Panama,  and  partly  paid  for  from  the 
exposition  funds,  was  also  represented.  The  most  important  accessions 
have  been  from  the  explorations  ot  Mr.  L.  H.  Aymd,  in  Mexico.  It  is 
hoped  that  a  portion,  at  least,  of  the  pottery  court  will  be  opened  to 
the  public  by  the  end  of  the  present  calendar  year. 

Department  of  Antiquities. — ^Dr.  Charles  Eau  has  continued  his  work 
in  the  department  of  antiquities,  carrying  on  toward  completion  the 
system  of  arrangement  which  he  began  ten  years  ago.  He  reports  im- 
portant accessions  from  the  Bureau  of  Ethnology;  from  explorations  of 
Edward  Palmer  in  Arizona;  from  Oaxaca,  Mexico,  by  L.  H.  Ajm6;  from 
Costa  Kica,  by  J.  C.  Zeledon ;  and  from  the  island  of  Guadaloupe  by  L. 
Guesde.  An  exceedingly  valuable  collection  of  casts  of  the  antiquities 
of  Mexico  and  Yucatan  has  been  deposited  in  the  Museum  by  Sefior 
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Eofemio  Abadiano,  of  Mexico,  by  whom  they  were  made.  This  coUec- 
tioD  includes  full-size  reproductioDS  of  several  ezeeediugly  important  ob- 
jects, rach  as  the  Mexican  Aztec  Calendar  Stone,  the  Sacrificial  Stone, 
the  Aztec  Goddess  of  Death  (Teoyoamiqoi),  and  the  wonderfol  reclining 
figure  of  Ghac-MooL  This  collection  has  been  forwarded  flrom  New  Or- 
leans and  will  soon  be  on  exhibition,  and  it  is  hoped  that  by  some  means 
it  may  ultimately  become  the  property  of  the  Museum.  It  will  be  in- 
Btalled  by  the  side  of  the  LoriUard  collection  and  other  Central  Amer- 
ican antiquities.  These  two  collections  of  casts,  together  with  the  orig- 
inals already  in  possession  of  the  Museum,  will  entirely  fill  one  of  the 
small  exhibition  galleries  and  constitute  a  display  of  native  American 
sculpture  and  architecture  which  is  equalled  nowhere  else  in  the  world. 

Department  of  Mamtnals. — ^At  the  beginning  of  the  year  the  work  of 
the  mammal  department,  incident  upon  the  preparation  of  a  collection 
to  be  exhibited  in  New  Orleans,  having  been  entirely  completed,  the 
regular  routine  work  was  resumed.  The  mammal  exhibition  hall  had 
been  rendered  less  attractive  than  formerly  by  the  removal  of  numerous 
large  specimens  for  the  New  Orleans  Exposition,  and  a  temporary  re- 
irrangement  of  the  collections  was  attempted  in  order  to  make  the 
vacancies  less  conspicuous.  Daring  the  first  quarter  of  the  year  thirty- 
three  mounted  specimens  were  added  to  the  exhibition  series,  including 
several  large  forms,  such  as  a  Siberian  sheep,  a  baboon,  &c.  A  list  of 
an  the  mounted  mammals  was  made  in  February,  and  soon  afterwards 
temporary  labels  were  written  and  distributed  among  the  specimens. 
Manuscript  for  printed  labels  for  the  entire  series  was  also  prepared. 

In  April  the  director  of  the  Museum  oflered  a  reward  for  the  capture 
of  a  specimen  of  a  spotted  dolphin,  said  to  be  abundant  in  the  Gulf  of 
Uexico.  A  fresh  specimen  was  soon  afterwards  recei  ve<l  tb  rough  Messrs. 
Warren  &  Steams,  of  Pensacola,  Fla.,  and  proved  to  be  of  remarkable 
scientific  interest.  On  the  9th  of  April  three  telegrams  were  received 
from  life-saving  station  keepers  announcing  the  stranding  of  cetaceans, 
two  having  reference  to  blackfish  stranded  near  Oape  Henry,  and  the 
Uiird  to  a  fin-back  whale  ashore  near  Truro,  Mass.*  The  most  interesting 
eetaeean  si^ecimens  received  during  the  half-year  were  a  male  pygmy 
sperm-whale  {Koffia)  and  the  skull  of  an  Atlantic  right- whale  {BaUena 
cuareHetL), 

Messrs.  Bamum,  Bailey,  and  Hutchinson,  Mr.  Adam  Forepaugh,  and 
the  authorities  of  the  Pbiladelpbia  Zoological  Qaxdens  (tbrongh  Mr.  A. 
E.  Brown),  and  the  Oentral  Park  Menagerie  (through  Mr.  W.  A.  Oouk- 
lis),  have  eontinued  to  send  many  interesting  animals  in  the  flesh. 

In  June  the  chief  taxidermist  was  ordered  to  New  Orleans  to  super- 
ioteiid  the  packing  of  the  mammals  exhibited  in  that  city.  During  liis 
stay  he  negotiated  an  exchange  in  behalf  of  the  Museum  by  which  tlnvo 
valuable  species  of  quadrumana  were  acquired,  including  a  specimen  t^f 
the  interesting  gibbon,  Hylobates  cancolor.  The  New  Orleans  exliilHt 
n.  3ilis.  15 3 
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was  not  received  at  the  Mnseum  nntil  after  the  1st  of  July.    (For  a  d^ 
tailed  account  of  this  collection  see  Museum  Beport,  1884,  p.  129.) 

At  the  beginning  of  the  year  an  office  and  a  commodious  laboratory 
in  the  southwest  pavilion  of  the  Museum  building  were  assigned  to  this 
department.  The  collections  are  thereby  made  more  accessible  than 
formerly. 

Department  of  Birds.-^'M.T.  Bidgway,  curator  of  birds,  reports  that  by 
direction  he  prepared  for  exhibition  at  the  New  Orleans  World's  Cotton 
Exposition  a  collection  of  North  American  game  birds,  numbering  163 
finely  mounted  specimens,  and  representing  nearly  all  the  spedos.  The 
exhibit  was  at  first  intended  to  be  much  more  comprehensive,  the  original 
plan  being  to  exhibit  all  the  known  species  of  North  American  birds,  so 
far  as  they  could  be  secured,  together  with  typical  groups  to  illustrate 
the  avian  fauna  of  the  several  zoo-geographical  divisions  of  the  earth's 
sur&ce.  To  this  end  more  than  700  specimens  were  mounted  on  special 
contract,  it  being  impossible  to  make  up  a  suitable  collection  from  the 
birds  already  mounted.  The  collection  had  been  nearly  completed  on  the 
original  plan  when  it  became  necessary,  on  account  of  the  limited  space 
available,  to  make  the  great  reduction  which  ensued.  This  collection 
was  installed  by  Dr.  Leonhard  Stejneger,  assistant  curator,  who  for  the 
purpose  left  Washington  January  3,  and  returned  on  the  16th  of  the 
month.  Dr.  Stejneger  reports  that  ^'  in  regard  to  completeness,  perfec- 
tion of  mounting  and  preservation,  scientific  exactness,  and  popular  in- 
structiveness,"  this  collection  <<  was  superior  to  any  other  ornithological 
exhibit  at  the  exposition."  The  collection  filled  two  double  Museum 
cases,  fitted  with  two  rows  of  terraced  shelves,  the  exhibition  surface 
amounting  to  a  little  over  600  square  feet  Each  specimen  was  mounted 
on  a  stand  of  polished  black  walnut,  and  provided  with  a  printed  label 
on  which  were  printed  in  large,  clear  type  both  the  scientific  and  popular 
names.  The  curator  also  calls  attention  to  the  ^^  American  Ornitholo- 
gists' Union,"  which  was  formed  at  the  urgent  request  of  the  various 
ornithological  interests  of  the  country  for  the  main  purpose  of  harmon- 
izing existing  differences  in  the  nomenclature  of  North  American  birds, 
and  tVerehj  removing  the  most  serious  obstacle  to  the  study  of  ornithol- 
ogy. At  the  meeting  of  organization  in  New  York  Oily  a  <<  committee  on 
classification  and  nomenclature"  was  formed,  of  which  the  eorator  of  the 
department  of  btrds  of  the  United  States  National  Museum  was  made  a 
member ;  and  this  committee,  in  pursuance  of  a  call  from  the  chairman, 
held  a  meeting  in  Washington,  fix>m  the  16th  to  the  23d  of  April,  inclu- 
sive, in  the  oflSce  of  this  department,  the  collections  of  which  were  ap- 
pealed to  in  all  cases  where  there  was  a  difference  of  opinion  among  mem- 
bers of  the  committee,  and  many  perplexing  problems  were  settled  to  the 
satisfaction  of  the  committee  as  a  whole.  The  importance  to  ornithol- 
ogy of  this  meeting,  together  with  one  held  the  previous  year  in  the  office 
of  this  department,  can  scarcely  be  overstated,  the  whole  subject  of  zo- 
ological nomenclature  having  been  exhaustively  reviewed  and  a  care- 


REPOET   OF   THE   SECRETARY.  35 

folly  prex^ared  code  adopted,  in  which  the  satisfactory  rules  of  the  exist- 
ing codes  were  adopted  and  their  unwieldy  provisious  rejected.  This 
Dew  code  has  been  the  guide  of  the  committee  in  the  preparation  of  a 
new  list  of  North  American  birds,  and  will,  without  much  doubt,  be 
adopted  by  zoologists  generally.  The  curator  having  been  charged  by 
the  above  mentioned  committee  with  the  determination  of  names  of 
North  American  birds  according  to  the  new  code  of  nomenclature,  this 
duty  haB  been  carefully  performed,  and  the  copy  for  the  new  list  put  in 
ttie  hands  of  the  president  of  the  union.  At  this  date  the  list  is  being 
priDtML  The  naturalists  of  the  United  States  Fish  Commission  steamer 
Albatross  having  made  an  extensive  collection  of  bkds  on  the  almost 
QDkDOwn  island  of  Gozumel,  off  the  opast  of  Yucatan,  it  became  the 
ilaty  of  the  curator,  as  a  part  of  his  o£^cial  work,  to  determine  the  spe- 
cies and  describe  those  which  proved  new  to  science.  The  latter  were 
DO  less  than  nineteen  in  number,  of  which  the  greater  part  have  already 
been  published,  while  the  remainder  are  described  in  a  full  report  upon 
the  collection  now  being  printed  as  a  part  of  Volume  YIU  of  the  ''Pro- 
oeedings  of  the  National  Museum."  The  offer  of  the  mounted  birds — 
which  had  for  some  years  been  on  exhibition  in  the  museum  of  the  De- 
f)artoient  of  Agriculture,  having  been  accepted  by  the  National  Museum, 
the  transfer  of  the  specimens  to  the  Smithsonian  building  was  effected 
during  the  month  of  May.  Tbis  collection,  numbering  712  specimens,  con- 
sisted largely  of  common  Korth  American  birds,  the  mounting  of  which 
▼as  not  up  to  the  standard  required  for  exhibition  in  the  Museum  col- 
lection. Being  however  suitable  for  purely  educational  purposes,  this 
surplus  stock  is  at  present  being  made  up  into  sets  for  distribution  to 
schools  or  other  public  educational  establishments  which  may  require 
such  material.  The  remainder  of  the  collection,  consisting  of  a  very 
good  series  of  the  different  varieties  of  the  domesticated  fowl  and  a 
smaller  number  of  specimens  of  exotic  Phasianid®,  has  been  properly 
ananged  for  exhibition  in  the  Museum  cases.  Mr.  Eidgway  reports  the 
aeoession  of  3,G81  specimens  of  birds  and  185  specimens  of  nests  and 

DtparhMiU  o/Fiikes. — "Dt.  Tarleton  H.  Bean,  curator  of  the  dei>artment 
offiahesy  reports  297  entries  on  the  catalogue.  The  most  important  collec- 
tioQs  were  made,  as  usoa!,  by  the  vessels  of  the  United  States  Fish  Com- 
mission.  The  Albatross  collections  which  are  discussed  in  the  Museum 
feport  are  very  large  and  important.  The  curator  was  aboard  this 
steamer  from  the  3d  of  January  to  the  20th  of  Febmaryi  during  her  work 
offthesoathem  coast,  and  inthe  West  Indies,  Oaribbean  Sea,  and  theOulf 
of  Mexico,  up  to  the  time  of  her  arrival  at  2?ew  Orleans.  He  was  sent  out 
to  make  observations  upon  the  living  specimens  of  the  deep-sea  fishes 
and  upon  the  southward  range  of  the  east  coast  food-fishes.  During  the 
week  spent  at  the  island  of  Gozumel  he  had  opportunity,  incidentally, 
of  aiding  Mr.  Benedict  in  securing  a  large  series  of  the  birds  of  that 
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islaud,  while  the  seining  for  fishes  along  the  shore  yielded  57  species^ 
At  New  Orleans  a  short  time  was  spent  in  attaching  descriptive  label» 
to  casts  of  fishes  in  the  Exposition. 

Department  of  Comparative  Anatomy. — This  department  is  nnder  the- 
care  of  Mr.  F.  W.  Trne,  curator  of  mammals.  Early  in  the  year  a  number 
of  exhibition  cases  were  set  np  in  the  east  sonth  range,  and  in  the  latter 
part  of  Febmary  a  provisional  arrangement  of  the  exhibition  series  of 
vertebrate  skeletons  was  effected.  A  month  later  the  entire  collection  of 
bird  skeletons  was  brought  from  the  Smithsonian  building  and  stored  in^ 
the  range.  An  arrangement  was  made  with  the  authorities  of  the  Army 
Medical  Museum  for  the  exchange  of  a  collection  of  human  skulls  for 
skeletons  and  skulls  of  North  American  vertebrates,  and  in  April  the^ 
first  in  stallment,  consisting  o^  about  500  skulls  and  350  skeletons  ot 
North  American  vertebrates,  was  transferred  to  the  United  States  Na- 
tional Museum.  An  agreement  was  also  entered  into  between  the  Army 
Medical  Museum  and  the  National  Museum  to  undertake  post-mortem 
examination  of  animals  in  the  flesh  received  by  the  Institution,  and  of 
which  the  donors  desired  to  know  the  cause  of  death.  A  series  of  casts^ 
of  bones  of  DinoceraSj  presented  by  Prof.  O.  0.  Marsh,  was  also  placed 
on  exhibition.  The  osteological  preparator  and  his  assistant  were  con- 
stantly engaged  in  cleaning  skeletons  and  mounting  them  for  exhibi- 
tion. One  of  the  most  interesting  of  the  recently  exhibited  skeletons  is^ 
that  of  Bhytina  gigas^  obtained  in  Bering  Island  by  Dr.  L.  Stejneger  for 
the  Institution.  Some  progress  has  been  made  in  the  preparation  of  a 
series  of  specimens  illustrative  of  the  modifications  of  the  limbs  and 
other  portions  of  the  skeletons  in  the  different  classes  of  vertebrates^ 
Expeiiments  in  special  cases  for  the  exhibition  of  this  and  other  simi- 
lar series  have  proved  very  successful.  But  little  work  has  been  done- 
in  connection  with  the  reserve  series  except  for  the  purpose  of  deter- 
mining whether  the  specimens  were  in  good  order. 

Department  of  Mollusks, — This  department  has  been  making  extra^ 
ordinary  progress  under  the  charge  of  Mr.  William  H.  Dall,  assisted  by 
Dr.  B.  E.  G.  Stearns.  Mr.  Dall  reports  that  the  department  under  hii»- 
charge  has  been  making  steady  advance  in  its  administration  upon  the^ 
mass  of  accumulations  of  the  last  ten  years,  and,  except  in  regard  to  the^ 
New  Orleans  exhibit,  has  little  more  to  offer  than  a  record  of  such  un- 
eventful work  which  is  indispensable  for  making  the  collections  useful* 
for  the  paleontologist  or  the  conchologist  who  may  desire  to  consult  it» 
The  most  interesting  accession  was  a  small  lot  of  Japanese  shells  con- 
tributed by  Mr.  Uchimura,  which  contains  several  great  rarities.  The 
preparation  of  material  for  the  New  Orleans  Exposition,  which  absorbed, 
several  months'  time  prior  to  the  beginning  of  the  year,  was  completed 
under  the  direction  of  Dr.  Steams,  so  that  the  boxes  containing  the- 
specimens  and  the  cases  required  for  their  display  reached  their  desti- 
nation and  were  ready  for  arrangement  early  in  Jaquary.  About  the- 
middle  of  the  month  Dr.  Stearns  proceeded  to  New  Orleans  and  re- 


REPORT   OF   THE   SECRETARY.  37 

maincd  tbi.Te  until  the  installation  of  this  exhibit  was  completed.    Th^ 
exhibit  in  this  division  of  natural  history  probably  surpassed,  in  extent 
aod  general  excellence,  any  previously  made  at  any  great  Exhibition. 
Jt  was  arranged  in  21  table-cases,  the  specimens  being  placed  in  inside 
trays  and  labelled.    The  general  system  followed  was  a  geographical 
one,  and   i^resented  a  characteristic  representation  of  the  more  con- 
«picnoa8  and  interesting  forms  of  the  various  zoological  geographical 
provinces.    The  exhibit  included  several  cases  of  the  fresh- water  mus- 
sels of  the  Mississippi  drainap^e  area,  which  is  remarkable  for  the  great 
number  and  beauty  of  the  shells;  also  the  rare  and  peculiar  forms  be- 
longing to  this  group  from  other  parts  of  the  world.    The  land  and  pond 
raails  of  the  Mississippi  basin  were  each  represented  by  a  separate  case. 
The  marine  shells  of  the  Atlantic  coast  of  America  from  the  Arctic  Sea 
to  the  Caribbean,  and  the  sea-shells  of  the  Pacific  coast  from  Bering  Sea 
to  Panama,  were  also  shown,  including  the  principal  species  inhabiting 
tbe  tidal  areas  of  Paget  Sound  to  the  north  and  the  Gulf  of  California 
to  the  south.    Other  cases  contained  selected  specimens  from  the  Indo- 
Pacific  region,  such  as  live  in  the  warm  waters  of  the  great  coral  areas 
of  the  tropical  and  semi-tropical  seas  between  the  shores  of  Western 
America  and  Eastern  Asia.    Four  cases  were  devoted  to  the  edible 
niollnsca  of  the  United  States.    Two  of  these  contained  clams,  cockles, 
&c,  of  the  Atlantic  seaboard,  and  two  cases  were  devoted  to  similar 
forms  peculiar  to  the  coast  of  Western  IN'orth  America  from  Alaska  to 
San  Diego,  Oal.    The  systematic  and  critical  selection  of  the  foregoing 
involved  a  great  deal  of  work  and  the  overhauling  of  a  large  quantity 
of  material,  the  accumulation  of  many  years.    This  labor  was  however 
incidentally  advantageous  to  the  Museum,  as  a  considerable  portion  of 
tlie  work  consisted  in  the  examination  and  partial  preparation  of  mol- 
loscan  material,  hereafter  to  be  incorporated  in  the  national  collection, 
and  of  very  great  importance  for  reference  in  connection  with  the  study 
of  fossfl  forms  of  the  Quaternary  or  even  of  the  Tertiary  age.    Unlike 
tbe  results  to  some  other  departments  of  the  Museum,  the  Exposition 
contributed  little  or  nothing  to  this  sebtion,  and  indeed  the  Museum 
was  the  only  contribator  of  an  imfportant  raolluscan  exhibit. 

Department  of  In$ects. — ^Prof.  C.  V.  Eiley  continues  to  perform  the 
duties  of  curator  without  assistance ;  btit  arrangements  have  been  made 
for  the  appointment  of  a  paid  assistant  ctirator  for  the  next  fiscal  year. 
Professor  Eiley  reports  a  nuniber  of  important  accessions,  including  a 
large  collection  of  Goleoptera  and  Lepidoptera  sent  ftom  Sikkim  by  the 
Bev.  C.  H.  A.  Doll,  of  Calcutta.  A  varied  collection  of  insects  was  se- 
cored  by  the  United  States  Fish  Commission  steamer  Albatross  from 
the  West  India^  region,  and  an  important  general  collection  of  alco- 
holic material  was  received  fiom  Dr.  B.  W.  Shufeldt,  U.  S.  A.,  stationed 
at  Fort  Wingate,  New  Mexico.  The  most  valuable  addition  to  the  collec- 
tion during  these  six  months,  from  a  classificatory  standpoint,  however, 
wan  tlw^liptprolo^ricnl  collection  of  Mr.  Edward  Burgess,  treasurer  of  the 
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Boston  Society  of  Nataral  History,  wbich  was  obtained  by  purchase  f 
while  the  most  valuable,  from  a  popular  and  economic  view,  is  the  ex- 
hibit collection  prepared  for  the  New  Orleans  Exposition.  This  haa 
been  returned  with  little  injury,  and  is  only  awaiting  space  for  perma- 
nent exhibition  in  the  Museum.  It  is  made  up  of  the  following  material^ 
arranged  in  cases  made  on  the  same  unit  plan  as  those  of  the  Museum : 

(1)  Insects  injurious  to  Agriculture, — Arranged  according  to  the  partic- 
ular plant  and  the  particular  part  of  the  plant  affected,  and  containing,  as 
far  as  possible,  the  different  states  of  growth  of  the  insect,  its  enemies 
and  parasites,  a  statement  of  the  remedies  or  preventives  available,  and 
a  reference  to  the  chief  articles  where  full  information  can  be  found  upon 
it.  These  references  are  principally  to  Government  and  State  reports, 
to  which  the  farmer  will  most  likely  have  access. 

(2)  Insecticide  Substances. — In  the  catalogue  of  this  collection  the  aim 
has  been  to  add,  as  briefly  as  possible,  a  statement  of  the  method  of 
using  such  substances,  so  that  whenever  in  the  first  section  a  particular 
substance  is  recommended  for  a  particular  insect,  the  reader  can  turn 
to  this  second  section  for  further  details. 

(3)  Insecticide  Machinery  and  Contrivances  for  Destroying  Insects. — In 
the  catalogue  of  this  section  there  is  also  added  such  information  as 
will  add  to  the  instructive  value  of  the  exhibit,  and  a  large  proportion 
of  the  more  useful  contrivances  are  such  as  have  been  designed  and 
perfected  in  the  work  of  the  entomological  division,  or  of  the  United 
States  Entomological  Commission  during  the  past  five  years. 

(4)  Bee-culture. — This  collection  is  designed  to  show  all  the  more  val- 
uable methods  and  contrivances  now  in  use  among  the  advanced  apia- 
rians. 

(5)  Silk-culture. — In  this  collection  the  aim  has  been  to  make  the  exhibit 
instructive  rather  than  full  in  detail.  The  collection  indndes,  in  addi- 
tion to  the  foregoing,  a  number  of  firamed  plates,  both  colored  and  plain, 
which  have  been  prepared  in  the  work  of  the  division ;  and  a  number  of 
Prof.  Biley's  enlarged  colored  diagrams  of  some  of  the  more  important 
injurious  insects  were  also  used.  A  catalogue  of  this  exhibit^has  been 
published  under  the  direction  of  the  Department  of  Agriculture,  giving 
a  full  and  detailed  statement  of  its  contents. 

The  routine  work  of  the  department  has  consisted  in  answering  let- 
ters and  in  ackuowledging  and  determining  accessions.  A  good  deal 
of  work  has  also  been  done  in  the  proper  arrangement  and  classifying 
of  material,  particularly  in  theMicroLepidopteraand  in  the  Lepidoptera 
generally.  In  this  work  Professor  Biley  was  assisted  by  Mr.  Albert 
Koebele,  who  was  detailed  from  the  Department  of  Agriculture  for  the 
purpose.  ^ 

The  researches  in  entomology  have  been  made  chiefly  in  connection 
with  Prof.  Kiley's  work  for  the  Department  of  Agriculture;  and  some 
of  the  results  have  been  published  in  the  bulletins  and  publications  of 
said  Department. 
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Department  of  Marine  Invertebrates. — Mr.  Richard  KntlibuQ,  cnnitor, 
reports  that  the  most  important  addition  to  this  department  was  made 
bj  the  United  States  Fish  Commission  steamer  Albatross  in  April,  on 
ber  return  from  a  three  months'  cruise  in  the  Gulf  of  ^Mexico,  mainly 
spent  in  investigating  the  grouper  and  red-snapper  fishing  grounds  off 
oor  southem  coast.    The  collection  turned  over  to  the  Museum  was 
much  larger  and  contained  many  more  novelties  than  that  made  by 
the  Albatross  in  the  same  region  and  the  Caribbean  Sea  the  previous 
year,  and  the  unassorted  materials  filled  nearly  1,000  packages  of  all 
sizes.    Of  most  interest  was  a  series  of  several  hundred  specimens  of 
8ea-lilies,  mostly  collected  off  Havana,  Cuba,  and  representing  the 
various  stages  of  growth  of  two  species  Of  Pentacrinus  and  of  one  of 
Rhi20€rinv8.    Over  30  ^ecies  of  Echini,  or  sea-urchins,  were  also  con- 
tained in  the  collection,  and  other  divisions  of  the  Echinodermata,  as 
veil  as  the  Ccelenterata,  Crustacea,  and  Mollusca,  were  very  fully  rep- 
resented.   The  bathymetrical  range  covered  by  these  explorations  ex- 
tende<l  from  the  shore  level  to  a  depth  of  1,407  fathoms.     Prof.  A. 
E.  Yerrill,  of  New  Haven,  has  transferred  to  the  Museum  over  1,000 
packages  of  identified  specimens  resulting  from  the  explorations  of 
the  Fish  Commission  in  former  years.     ^Ir.  Henry  Hemphill  continued 
his  collecting  on  the  Florida  coast,  begun  tlie  previous  winter,  until 
March  of  this  year,  and  has  contributed  several  cases  of  specimens* 
belonging  to  many  groups.    The  other  principal  accessions  have  been 
a  fine  series  of  the  sea-urchins  and  star-fishes  of  the  west  coast  of 
Mexico  from  Mr.  A.  Forrer,  numerous  si>ecimens  of  Pacific  corals  and 
echinoderms  from  Dr.  B.  E.  0.  Stearns,  and  the  collection  of  marine 
invertebrates  made  by  Lient.  George  lil.  Stoney,  U.  S.  N.,  in  Alaska, 
in  1884.    Much  progress  has  been  made  in  the  determination  and  cat- 
aloguing of  specimens.    Prof.  Walter  Faxon  has  completed  his  studies 
of  the  collection  of  crayfishes,  which  is  now  the  second  in  the  United 
States  in  size  and  nnmber  of  species,  being  exceeded  only  by  that 
at  the  Hoseum  of  Comparative  Zoology,  Cambridge.    It  contains  46 
North  American  species.     The  collection  of  echini,  which  holds  the 
same  relative  rank,  has  also  been  almost  completely  identified,  and  other 
groups  are  being  rapidly  worked  over.    In  June  the  west  hall  of  the 
Smithsonian  building,  devoted  to  the  exhibition  of  marine  invertebrates, 
was  opened  to  the  public,  and  although  the  collections  now  displayed 
fill  only  the  wall  cases  surrounding  the  room,  they  present  a  very  credit- 
able appearance,  and  all  the  groups  belonging  to  this  department  are 
represented  to  a  greater  or  less  extent.    The  dried  collections  not  on 
display  have  beeu  mostly  transferred  to  the  northwest  gallery  of  the 
main  hall,  which  will  also  serve  as  a  general  work-room  for  the  depart- 
ment.   Soon  after  the  middle  of  June  the  curator  and  his  assistants 
left  for  Wood's  Holl,  Mass.,  to  take  part  in  the  summer  explorations  of 
the  United  States  Fish  Commission. 
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Department  of  Invertebrate  Fossils  (Paleozoic), —Mr.  Charles  D.  Wal- 
<!ott,  hoDorary  curator  of  this  department,  reiiorts  that  his  principal 
work  has  consisted  in  identifying  and  labelling  a  collection  of  Carbon- 
iferons  fossils  which  were  in  the  old  Smithsonian  collection.  This  work 
is  now  well  advanced,  and  will  soon  be  completed  as  far  as  identifying 
the  species  from  the  oldTccords  can  be  done.  In  the  laboratory  the 
time  of  the  curator  has  been  chiefly  devoted  to  the  preparation  and 
«tndy  of  the  Cambrian  faunas  of  North  America.  This  has  been  done 
in  connection  with  his  work  for  the  Geological  Survey.  A  large  num- 
ber of  tyx>es  and  a  great  quantity  of  specimens  of  described  species 
will  be  added  to  the  Museum  coUections  as  a  result  of  this  work.  A 
number  of  minor  accessions  havie  been  received  from  various  persons 
throughout  tha  country.  A  large  addition  was  i^ade  to  the  collection 
in  the  latter  part  of  1884,  a  full  discussion  of  which  was  presented  in 
the  report  for  that  year,  and  another  valuable  contribution  from  the 
Geological  Survey  will  probably  be  made  in  the  latter  part  of  the  pres- 
ent year. 

Department  of  Invertebrate  Fossils  (Meso-cenozoic). — Dr.  Charles  A. 
TVhiie,  the  honorary  curator  of  this  department,  states  that  a  number 
of  important  accessions  have  been  received  during  the  first  six  months 
of  this  year,  and  that  some  of  them  constitute  new  additions  to  the  col- 
lection. Descriptions  of  these  have  been  published  in  the  various  bul- 
letins of  the  United  States  Geological  Survey.  The  work  of  preparing 
the  collections  of  the  Museum  has  been  in  progress,  and  the  installation 
of  tyi)es  has  been  commenced.  Since  the  beginning  of  the  year  con- 
siderable space  has  been  assigned  to  this  department  in  the  gallery  of 
the  Smithsonian  Institution,  and  the  work  of  preparing  materials  for 
exhibition  has  steadily  progressed.  The  space  in  the  southeast  court 
of  the  Museum  building  is  occupied  by  specimens  belonging  to  this  de- 
partment which  have  been  turned  over  by  the  Geological  Survey  to 
the  Museum,  and  in  this  court  the  collections  are  prepared  for  instal- 
lation. 

Departments  of  Fossil  and  Recent  Plants, — Prof.  Lester  F.  Ward,  cura- 
tor, reports  that  the  work  of  his  department  was  exclusively  confined 
to  fossil  plants  until  near  the  close  of  the  year  1884,  and  no  collections 
of  recent  plants  were  received  until  February  last,  when  rooms  were 
assigned  to  him  for  the  purpose,  and  the  large  Joad  collection  from 
Kew  was  placed  in  his  charge.  With  this  Professor  Ward  joined  his 
own  collection,  consisting  of  nearly  5,000  species.  The  two  collections 
combined  form  a  nucleus  of  not  less  than  14,000  species,  including 
twice  as  many  herbarium  specimens  for  a  future  herbarium.  He  sub- 
mits the  following  suggestion : 

"  All  botanical  collections  have  for  many  years  been  turned  over  to 
tlie  Department  of  Agriculture,  to  be  cared  for  by  the  botanist  of  that 
Dei>artment.  When  in  1881  I  was  requested  to  take  charge  of  the 
fossil  plants  of  the  National  Museum,  and  consented  to  do  so,  I  per- 
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mred  at  once  tlie  great  iuconvenience  which  this  arrangement  would 
caiwe  to  the  department  of  fossil  plants.  The  collections  of  fossil  plants 
were  largely  undetermined,  and  required  to  be  studied  and  identified. 
Most  of  5iem  were  from  recent  formations,  and  represented  types  of  veg- 
etation still  living,  requiring  constant  comparison  with  the  recent  forms 
to  be  seen  in  herbaria.  Even  the  installation  and  avte  of  those  that  were 
Darned  necessitated  such  comparison,  and  the  difficulties  of  this  nature 
that  were  encountered  were  very  great.  It  was  rarely  possible  to  carry 
tlie  fossils  to  the  Department  of  A^culture,  and  as  it  was  usually 
necessary  to  search  through  large  families  of  plants,  the  temporary 
transportation  of  the  botanical  specimens  was  still  more  impracticable. 
I  therefore  early  began  to  urge  the  establishment  at  the  Museum  of  a 
perraaoent  collection  of  the  plants  still  growing  in  America  and  other 
couDtries  where  the  analogues  of  fossil  plants  were  likely  to  occur. 
While  I  am  highly  gratified  at  the  progress  in  this  direction  already 
made,  as  reported  above,  it  must  however  be  evident  that  only  a  begin- 
uing  has  thus  far  been  made,  and  that  the  present  collection  of  living 
plants  is  still  very  inadequate.  The  Joad  collection  represents  chiefly 
tbe  flora  of  Southern  Europe,  which  is  widely  different  from  all  Tertiary 
floras,  and  especially  so  from  the  Cretaceous  and  Tertiary  floras  of  North 
America.  The  collections  that  I  have  made  are  exclusively  American, 
and,  so  far  as  they  go,  are  valuable  aids  to  the  study  of  American  fossil 
plants,  but  they  are,  of  course,  too  limited  in  extent  to  be  trusted  in 
critical  cases.  The  parts  of  the  world  next  after  those  in  North  Ameri- 
ca with  which  our  fossil  floras  most  closely  agree,  are  Eastern  Asia,  the 
East  Indies,  Australia,  and  South  Africa,  and  from  all  these  vast  re- 
gions scarcely  any  representatives  are  to  be  found  in  the  present  her- 
barium of  tbe  National  Museum.  It  is  therefore  highly  desirable,  as  a 
necessary  adjunct  to  tbe  department  of  fossil  plants,  and  aside  from 
the  still  greater  desideratum  of  establishing  a  truly  national  herbarium 
<it  the  Museum,  that  all  reasonable  efforts  be  made  to  enlarge  and  en- 
rich the  botanical  collections." 

The  technical  botanical  work  of  the  department  has  been  intrusted  to 
Mr.  Frank  H.  Knowlton,  who  in  addition  to  identifying  and  installing 
the  material,  has  devoted  much  time  to  bibliographical  research,  and  to 
the  devdopment  of  the  sectional  library.  Very  large  collections  have 
been  made  by  Mr.  A.  L.  Schott  during  the  spring  and  summer  months 
fiojsk  tbe  parks  and  gardens  of  the  city.  These  collections  are  designed 
primarily  to  aid  in  the  preparation  of  a  catalogue  of  the  ornamental  plants 
of  Washington,  but  while  serving  this  purpose,  they  are  at  the  same  time 
valuable  accessions  to  the  herbarium  and  highly  useful  in  connection 
with  the  study  of  fossil  plants.  In  collecting  and  preserving  these  speci- 
mens Mr.  Schott  has  shown  great  industry  and  skill.  In  addition  to 
this  work  Mr.  Schott  has  undertaken  the  preparation  of  a  check-list  of 
genera  from  the  ^^  Genera  Plan tarum"  of  Bentham  and  Hooker,  of  which 
about  half  the  manuscript  was  completed  at  the  end  of  June.  The  time 
of  the  curator  was  almost  exclusively  spent  in  the  study  and  determina- 
tion of  fossil  plants  collected  by  himself,  and  over  one  hundred  species, 
many  of  which  are  new,  were  identified  and  will  be  duly  incorporated 
in  the  Museum  collections. 


I 
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Department  of  Minerals. — This  departmeDt  bas  been  under  the  charge^ 
of  Prof.  F.  W.  Clarke,  assisted  by  Mr.  William  S.  Yeates.  There  have 
been  made  during  the  first  half  of  the  year  634  entries,  representing 
2,137  specimens,  all  of  which  are  new  accessions,  except  138  specimens 
which  were  foand  in  the  old  collections  withoat  evidence  of  having  been 
previously  catalogued.  Eight^n  sets  of  minerals  have  been  sent  out 
as  exchanges,  comprising  about  1,200  specimens,  and  much  valuable 
material  has  been  obtained  in  return.  This  department  was  represented 
at  New  Orleans  by  collections  of  the  minerals  from  which  are  obtained 
gems  and  ornamental  stones,  and  also  by  a  collection  of  cut  and  polished 
stones.  These  collections  attracted  the  general  attention  of  connois- 
seurs and  visitors  at  the  Exposition.  The  minerals  were  classified  after 
Dana's  system,  and  were  arranged  in  sevei}  flat-top  table-cases.  The 
gems  were  displayed  in  two  cases,  the  specimens  being  mounted  on 
white  and  black  velvet  pads.  This  department  did  not  secure  a  large 
amount  of  new  material  from  the  New  Orleans  Exposition,  most  of  the 
mineral  collections  on  exhibition  belonging  to  private  individuals,  to 
whom  tbe  agents  were  responsible  for  the  safe  return  of  their  specimens* 
One-half  of  the  southwest  court  has  been  assigned  to  this  department 
as  its  exhibition  space,  and  the  collections  have  been  removed  thither* 

Department  of  Lithology  and  Physical  Geology. — The  curator,  Mr. 
George  P.  Merrill,  was  on  duty  at  the  New  Orleans  Exposition  at  the 
beginning  of  the  year,  but  has  nevertheless  accomplished  very  satis- 
factory results  in  the  work  of  reinstalling  the  collections  upon  the  ex- 
tended floor-space  recently  assigned  to  this  department.  The  opening 
of  the  year  found  the  affairs  of  this  department  in  a  quiescent  though 
somewhat  confused  state,  owing  to  the  fact  that  since  the  preceding 
July  the  entire  energies  of  the  working  force  had  been  devoted  to  the 
preparation  of  the  exhibit  designed  for  the  New  Orleans  Exposition, 
and  the  regular  work  of  the  Museum  had  consequently  fallen  behind. 
The  special  exhibit  was  completed  late  in  December  and  the  extra 
hands  discharged.  This  exhibit  consisted  of  (1)  a  collection  of  358 
specimens  of  building  and  ornamental  stones  of  the  United  States  in 
the  form  of  four-inch  cubes;  (2)  a  collection  of  some  12  specimens  of 
foreign  and  native  marbles  in  the  form  of  polished  slabs;  (3)  a  collec- 
tion of  160  specimens  of  rock-forming  minerals;  (4)  a  collection  called 
a  '<  structural  series,"  intended  to  represent  all  the  common  forms  of 
rock  structure  and  texture;  (5)  a  collection  of  198  specimens  of  rock 
illustrating  the  geology  and  lithology  of  the  Gomstock  lode  and  Wa- 
shoe district,  Nevada ;  and  (6)  a  lithological  collection  comprising  500 
specimens  of  various  rocks;  this  last  together  with  numbers  3  and  4 
forming  a  part  of  tbe  regular  educational  series  of  the  Museum.  As 
these  collections  were  all  fully  described  in  the  report  of  this  depart- 
ment for  1884,  no  further  reference  to  them  in  this  place  is  necessary. 
The  large  quantity  of  building-stone  and  other  material  occupying 
the  space  in  the  soiitliwcst  court,  was  removed  and  stored  temporarily 
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in  a  shed  oatside  the  eastern  entrance  to  the  Masenm,  the  court  being 
thus  available  for  exhibition  pnri)oses.  By  a  reassignment  of  exhibi- 
tion space,  the  exhibition  area  of  this  department  was  made  to  include 
the  whole  of  the  west-sonth  range,  instead  of  a  portion  of  this  range 
and  a  i>ortion  of  the  court,  as  heretofore.  The  new  arrangement  ia 
vastly  preferable  both  on  account  of  the  better  light  thus  obtained  and 
of  greater  convenience  in  arranging  and  classifying  the  exhibit.  In  May 
the  force  of  the  department  was  again  increased  by  the  addition  of  one 
aid,  one  clerk,  and  three  stone-cutters,  and  the  preparation  of  a  collec- 
tion of  building-stones  commenced  for  the  American  Museum  of  Natural 
History  in  New  York.  This  collection  will,  when  complete,  comprise  not 
less  than  one  thousand  specimens,  and  an  equal  number  of  thin  sections 
for  microscopical  study.  This  work  was  still  in  progress  at  the  end  of 
June.  The  number  of  entries  in  the  department  catalogue  during  the 
six  months  has  been  486,  comprising  some  700  specimens.  These  will 
be  fully  described  in  the  Museum  report  for  the  first  half  of  1885.  Con- 
siderable time  has  been  devoted  to  the  preparation  of  the  various  ex- 
hibition series,  particularly  those  included  under  lithology,  and  histori- 
cal, dynamical,  and  structural  geology.  The  last  three  are  as  yet  far 
from  completion,  and  at  the  present  rate  of  progress,  whick  is  neces- 
sarily very  limited,  must  so  continue  for  several  years.  On  this  point 
Mr.  Merrill  comments  as  follows: 

<^I  may,  perhaps,  be  pardoned  for  mentioning  here  the  fact  that  from 
past  experience,  1  am  convinced  that  the  only  satisfactory  way  in  which 
these  last-named  branches  of  my  department  can  be  built  up,  is  to 
allow  the  curator,  or  some  experienced  person,  a  certain  sum  of  money 
to  be  expended  either  in  the  purchase  of  collections  under  his  direct 
supervision,  or  of  especially  desirable  material.  A  very  considerable 
portion  of  the  material  now  necessary  for  this  purpose  is  of  such  a 
nature — principally  on  account  of  the  bulk  and  weight  of  the  speci- 
mens — as  to  be  beyond  the  scope  of  the  ordinary  collector,  and  in  too 
little  demand  to  be  found  in  many  of  the  natural-history  stores.  I 
might  mention  such  examples  as  fault  structure,  examples  of  folds, 
contortion,  false  biding,  &c.,  which  can  scarcely  be  obtained  by  other 
than  the  means  suggested." 

Jkpartment  of  Metallurgy  and  Economic  Oeoloffy. — At  the  opening  of 
the  year  the  curator,  Mr.  F.  P.  Dewey,  was  stiU  detained  at  New  Or- 
leans, arranging  the  collection  which  had  been  sent  from  his  depart- 
ment to  the  Exposition,  and  he  did  not  return  to  Washington  till  the 
middle  of  January.  The  design  of  the  special  exhibit  of  this  department, 
was  to  show,  as  far  as  the  time  and  means  at  his  disposal  would  per- 
mit, the  prominent  occurrences  of  each  metal,  the  methods  of  extract- 
ing the  metals  from  their  ores,  and  the  utilization  of  the  metals.  Ta 
these  were  added  a  few  illustrations  of  non-metallic  ores  and  their 
utilization,  including  a  very  extensive  and  valuable  illustration  of  the 
coal  industry.  Most  of  the  ore  material  was  selected  from  the  Museum 
collection,  and  only  a  very  few  new  collections  were  made.  These  lat- 
ter were  taken  upon  a  systematic  plan  representing  the  mine  as  a  unit 
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ratbcr  than  to  gather  a  few  specimens  selected  at  random,  as  is  usually 
done.  In  following  the  plan,  specimens  were  taken  to  represent  sections 
across  and  up  and  down  the  vein,  and  to  show  an  average  of  the  product 
of  the  vein,  while  to  these  were  added  the  walls  and  other  interesting 
material.  In  representing  the  extraction  and  utilization  of  the  metals, 
the  plan  adopted  was  to  begin  with  the  ore  as  it  leaves  the  mine,  and  to 
follow  it  through  the  various  steps  in  all  the  operations  to  the  production 
of  the  finished  article,  showing,  when  possible,  every  material  entering  into 
each  operation,  as  well  as  every  product  of  each  operation.  In  the  case  of 
coal,  the  collections  were  based  largely  on  the  ethnological  aspects  of  the 
question,  and  thus  included  many  specimens  aside  from  those  of  an  eco- 
nomic or  geological  value.  Throughout  the  new  collections  of  the  depart- 
ment special  attention  has  been  paid  to  gathering  as  full  and  complete  a  de- 
scription of  everything  shown  as  possible,  while  the  pictorial  side  of  the 
•question  has  been  treated  very  elaborately  and  includes  some  views  of  the 
interior  of  a  coal  mine  taken  by  electric  light,  the  first  views  of  the  kind 
•ever  produced.  These  collections  form  a  basis  for  a  full  and  complete  rep- 
resentation of  the  mineral  resources  of  the  country,  and  it  is  hoped  that 
they  will  increase  until  they  shall  have  attained  their  highest  educa- 
tional value.  They  have  been  fully  described  in  Museum  Circular  No. 
^1.  The  regular  force  of  the  department  having  been  reduced  to  a 
scientific  assistant  and  a  laborer,  the  work  of  preparing  the  collections 
in  the  Museum  has  been  at  a  comparative  standstill  during  the  first 
half  of  the  year.  The  laboratory  of  this  department  has  been  moved  to 
the  second  floor  of  the  southwest  pavilion,  and  the  workroom  on  the 
door  of  the  Museum  has  been  cleaned  out  and  space  prepared  for  ex- 
hibition purpoRCs,  so  that  now  the  entire  work  of  preparing  material  for 
•exhibition  has  been  concentrated  into  one  place.  The  work  of  investi- 
gating the  New  Orleans  material  ha9  been  carried  on  as  far  as  practi- 
•cable,  and,  with  the  assistance  of  Mr.  Allen,  a  number  of  very  valuable 
analyses  have  been  made.  A  large  pnmber  of  accessions  have  been  re- 
ceived, among  Which  may  be  specially  mentioned  a  collection  from  the 
Argo  work«,  presented  by  Hon.  K  P.  Hill,  a  series  donated  by  the 
Oopper  Queen  Company,  and  a  series  of  apatite  from  many  localities, 
presented  by  Pickford  &  Winkfield,  of  London,  England.  In  the  middle 
of  May  the  curator  returned  to  New  Orleans  to  pack  up  the  collection 
and  to  solicit  contributions  for  increasing  the  value  of  the  permanent 
-collections.  No  atteifipt  was  made  to  obtain  large,  entire  collections 
without  regard  to  their  value  to  the  Museum,  requests  being  made 
for  material  of  only  two  classes,  i.  e.,  that  of  intrinsic  value,  and  such 
■as  would  fill  giaps  in  our  permanent  collections.  This  effort  was  so 
successful  that  much  very  valuable  material  Was  obtained  and  some 
of  the  most  important  gaps  were  filled.  Among  the  former  should 
be  especially  noticed  the  important  and  interesting  collection  received 
from  Mexico,  and  among  the  latter  the  valuable  series  of  iron  ores  from 
the  Menominee  region  in  Mlchigran.    After  the  return  of  the  curator  to 
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m  in  Jane,  the  coUeetion  presented  to  the  Masenm  by  the 
American  Institote  of  Mining  Engineers,  and  which  has  for  some  years 
been  stored  in  Philadelphia,  nnder  the  care  of  Mr.  Thomas  Donaldson^ 
eommenoed  to  arrive  and  claimed  his  attention  daring  the  remainder  off 
the  fiscal  year. 


BUEBAU  OP  ETHNOLOGY. 

For  oontinning  the  prosecntion  of  ethnological  researches  among  the 
North  American  Indians  daring  the  year  1885,  nnder  the  general  super- 
Tision  of  the  Smithsonian  Institation,  an  appropriation  of  (40,000  was 
made  by  Congress.  The  charge  of  this  interesting  work — so  valaable  for 
the  advancement  of  anthropological  knowledge— still  remains  under  the 
efficient  direction  of  Msy.  J.  W.  Powell. 

The  explorations  in  this  field  for  the  collection  of  information  and 
material,  being  mainly  conducted  during  the  summer  months,  the  re* 
salts  cannot  be  collat^  and  disca3sed  till  late  in  the  fall.  And  as  the 
present  report  is  brought  down  only  to  the  Ist  of  July,  a  notice  of  the 
operations  of  this  Bureau  for  the  year  1885  must  necessarily  be  post- 
poned until  the  next  annual  report. 

UNITED  STATES  GEOLOGICAL  SUEVEY. 

While  this  important  branch  of  the  public  service  is  in  its  organiza-^ 
tion  entirely  independent  of  the  Smithsonian  Institution,  yet  its  inti- 
mate relations  to  the  latter,  not  only  in  the  advancement  of  original 
Bcientiflc  research,  but  particularly  in  the  valuable  contributions  made 
by  it  to  the  stores  of  the  National  Museum,  have  seemed  to  justify  an 
annual  summary  of  its  general  operations.  M^.  J.  W.  Powell  continues 
to  administer  in  a  highly  satisfactory  manner  the  responsible  duties  of 
his  position  as  Director  of  the  Survey. 

In  this  department  also,  as  in  that  last  referred  to,  the  field  work  is 
still  in  progress  at  the  closing  of  this  report.  And  hence,  for  the  rea- 
son assigned,  no  details  of  the  work  and  its  results  can  here  be  given.. 
The  character  of  the  geological  operations  for  the  year  will  be  concisely^ 
presented  in  the  report  of  188&-'86. 

THE  UNITED  STATES  PISH  COMMISSION. 

The  work  of  the  Commission  has  been  prosecuted  on  about  the  same* 
scale  as  during  the  year  1884,  the  usual  attention  being  paid  to  the  pro- 
duction of  tront,  salmon,  whitefish,  and  other  species,  and  to  the  gen- 
eral investigations  into  the  fisheries  of  the  country. 

The  steamer  Albatross,  which  was  sent  to  the  Gulf  of  Mexico,  partly 
to  represent  the  United  States  Pish  Commission  at  the  New  Orleans- 
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Exposition  aud  partly  for^ the  prosecdtion  of  research,  was  very  snccess- 
fal  in  her  mission,  attracting  much  attention  at  the  exhibition,  and 
making  many  important  explorations.  Included  in  these  was  a  short 
visit  to  Goznmel,  an  island  off  the  coast  of  Yucatan,  where  many  new 
species  of  vertebrate  animals  were  secured. 

The  investigations  made  at  Wood's  HoU  will  be  detailed  in  the  next 
report,  as  the  work  was  begun  after  June  30,  which  represents  the  limit 
of  the  present  report. 

Bespectfully  submitted. 

SPENCER  P.  BAIED, 
Secretary  Smithsonian  Imtitutian, 
WAsmNGTON,  July  1, 18S5. 
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JUNE  30,  1885. 

By  George  H.  Boehmeb. 
office  work. 

On  my  return  from  an  official  mission  to  Earope  as  special  agent  for 
the  international  exchange  of  official  public  documents  of  the  United 
States  Government  with  foreign  powers,  to  which  position  I  had  been 
appointed  by  yourself,  and  at  the  request  of  Mr.  Spofford,  the  Libra- 
nan  of  Congress,  on  July  22, 1884, 1  resumed  charge  of  the  Exchange 
Office  on  March  1, 1885.  One  of  my  first  duties  was  the  preparation  of 
reports  to  (1)  the  Smithsonian  Institution,  as  the  agent  of  exchange  of 
the  United  States  Government,  and  (2)  to  the  Library  of  Congress,  as 
the  beneficiary  under  the  Congressional  act  establishing  this  system  of 
exchange.  The  latter  report  is  a  manuscript  of  620  pages  of  (42-line) 
foolscap  paper,  and  will  in  all  probability  be  presented  to  Congress  by 
the  Librarian  of  Congress  through  the  Joint  Committee  on  the  Library. 
The  report  to  the  Smithsonian  Institution  is  a  manuscript  of  over  500 
pages  foolscap,  an|^  comprises :  (a)  Letter  of  transmittal ;  (b)  historical 
sketch  of  international  exchanges ;  (c)  journal;  (d)  correspoudence ;  {e) 
bibliographical  list  of  official  and  scientific  publications  made  by  the 
Government  departments  and  scientific  and  learned  societies  located  in 
Berlin,  Germany.  This  list  is  as  complete  as  could  be  collected  during 
the  comparatively  short  sojourn  in  that  city.  Of  this  report  only  the 
letter  of  transmittal,  exhibiting  a  r^snm^  in  a  condensed  form  of  the 
work  performed,  success  attained,  and  certain  observations  made  abroad, 
will  be  given  in  the  present  statement,  under  the  heading  ^^  Government 
Exchange  Divis^n." 

Special  attention  had  been  given  in  all  the  countries  visited  to  the^ 
eoDecting  of  reliable  information  and  material  to  aid  in  the  correctiou 
of  the  ^Mist  of  foreign  correspondents."  In  this  endeavor  I  met  with 
the  most  generous  assistance  on  the  part  of  all  officials  to  whom  I  made 
known  my  wishes,  and  a  full  list  of  the  oo-operators  in  this  enterprise 
will  be  presented  in  the  new  and  revised  list  prepared  from  the  mate- 
rial collected  and  now  ready  for  publication.  This  ne^  list  comprises 
over  4,000  titles,  while  the  last  one  published  by  the  Institution  had 
only  2,901. 

The  regular  office  work  has  received  proper  attention,  and  the  first 
six  months  of  the  present  year  close  with  a  record  never  attained 
before. 
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Hie  Record  Division. — The  duties  of  this  ofiSce  have  become  so  nnmer- 
ous,  that  an  additional  assistant  was  this  year  allowed.  The  work  of 
this  division  now  embraces  all  the  records  and  card  catalogues  under 
the  system  adopted  on  the  1st  of  January,  1885.  Under  this  system 
all  exchanges,  whether  incoming  or  outgoing,  foreign  or  domestic,  after 
verifying  the  correctness  of  the  sending,  are  entered  on  a  blotter — this 
work  being  done  by  the  assistants  in  the  foreign  and  domestic  exchange 
division,  respectively ;  these  blotters  are  then  transcribed  by  the  clerka 
of  the  record  division  in  the  day-book,  from  which  the  ledger,  repre- 
sented by  a  card  catalogue,  is  posted.  In  addition  to  these  duties,  it 
devolves  on  the  clerks  of  this  division  to  prepare  the  invoices  for  the 
outgoing  exchanges,  and  to  credit  on  the  ledger  the  acknowledgments 
sent  by  recipients  of  exchanges,  and  to  record  and  file  letters,  bills  of 
lading,  &c. 

The  following  statement  exhibits  the  work  done  in  this  division  dur- 
ing the  first  six  months: 


Description. 


Foreign  cards  in  ase 

Domestic  cards  in  use 

Domestic  entries  made 

Foreign  entries  made 

Invoices  written 

Government  packages  received  . 
Miscellaneoas  packages  received 
Letters  entered 


Number. 


3,375 
80(> 
11,217 
33,651 
13, 576 
51,600 
14, 042 
433 


The  Foreign  Exchange  Division. — Since  January  1, 1885, 39,921  packages- 
have  been  received  in  this  division  and  383  boxes  sent,  including  the 
Government  exchanges.  A  comparative  statement  of  boxes  sent  dur- 
ing corresponding  periods  of  former  years  present  the  following  results  i 


Boxes. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

Namber....  ......£............ 

7-2 

155 

1^ 

166 

350 

383- 

The  year  1884  exhibited  an  extraordinary  increase  in  the  transmis- 
sions, which  was  largely  due  to  an  arrangement  for  exchanges  on  the 
part  of  the  United  States  Patent  Office  with  foreign  Governments  by 
which  62  large  cases  were  sent  abroad  through  the  Smithsonian  Insti- 
tution in  June  of  that  year.  But  notwithstanding  this  unusual  send- 
ing, the  last  six  months  show  an  increase  of  33  boxes  over  the  simil  r 
period  of  1884,  A  detailed  list  will  be  presented  in  the  statistics  of 
exchanges. 

Owing  to  the  large  addition  in  the  work  required  under  the  present 
system  of  preparing  blotters,  &c.,  and  in  consideration  of  the  regular 
increase  both  in  incoming  and  outgoing  exchanges,  two  (temporary) 
assistants  have  been  employed. 
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The  Domestic  Excfiange  Division. — The  work  performed  in  this  division 
between  Janoary  1^  1885,  and  June  30, 1885,  is  as  follows : 


Description. 


Total  packages  distribated. 
AoDoiuioeineiits  written  . . . 

Addreaees  written 

Entries  made  in  blotters... 


Number. 


5,138 
1,830 
7,320 
5,138 


While  now,  as  compared  with  1884,  the  number  of  packages  distrib- 
uted does  not  apparently  present  any  marked  increase,  it  must  be  re- 
membered that  until  the  end  of  August,  1884,  all  books  for  the  Smith- 
sonian Institution,  whether  received  by  mail  or  otherwise,  were  entered 
oD  the  exchange  record ;  but  since  then  the  books  for  the  Smithsonian 
Institution,  coming  by  mail,  were  sent  direct  to  the  Smithsonian  Li- 
brary without  passing  through  the  exchanges.  Thus,*  while  the  num- 
l»er  of  entries  on  the  exchange  records  has  apparently  remained  the  same, 
au  increase  has  in  reality  taken  place,  the  extent  of  which  is  represented 
by  the  number  of  packages  sent  direct  to  the  Smithsonian  Library. 

VISIT  TO  EUROPE. 

Ihe  Government  Exchange  Division. — On  the  22d  of  July,  1884,  hav- 
ingbeen  appointed  as  special  European  agent  of  the  Library  of  Con- 
{inress  for  exchanging  the  official  publications  of  the  United  States  Go\^- 
ornment  for  like  publications  of  foreign  Oovernments,  in  accordance 
with  the  Congressional  acts  of  March  2,  1867,  and  July  2, 1868, 1  ven- 
ture to  here  present,  as  a  concise  statement  of  the  business  accom- 
plished, a  reproduction  of  the  letter  transmitting  the  formal  report : 

"Obediently  to  the  instructions  received,  and  provided  with  letters 
of  credence  (1)  from  yourself  to  the  correspondents  of  the  Institution 
abroad,  (3)  from  Mr.  Spofford,  on  behalf  of  the  Library  of  Congress  to 
the  officers  in  charge  of  Government  exchanges  in  Europe,  and  (3) 
from  the  Department  of  State  to  the  officers  of  the  diplomatic  and 
coDSiUar  corps  of  the  United  States  in  Europe,  I  left  on  my  mission  on 
the  24th  of  July,  1884,  and  successively  visited  the  executive  depart- 
ments of  the  following  countries :  Germany,  Prussia,  Saxony,  Denmark, 
Norway,  Sweden,  Finland,  Kussia,  Austria,  Hungary,  Eoumania,  Ba- 
varia, Switzerland,  Wurtemberg,  Belgium,  Holland,  England,  Italy,  and 
France  (several  of  them  repeatiedly),  obtaining  immediate  results  far 
above  all  expectations,  and  securing  the  promise  of  further  valuable 
retoms.  In  most  of  the  countries  visited  even  the  promise  of  two  com- 
plete sets  of  official  publications  has  been  secured,  while  the  Govern- 
ment of  the  United  States  furnishes  only  one  single  copy  to  each  of  the 
exchanging  states.  Austria  has  been  added  to  tlio  list  of  exchanging 
Governments,  and  Germany  and  Prussia  are  also  expected  to  be  repre- 
sented in  a  decided  majority  of  their  respective  publications. 

"One  of  the  paragraphs  of  instruction,  specifying  the  kind  of  docu- 
n.  Mis.  Ifi 
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ments  especially  desireil  by  the  Librarian  of  Congress,  mentions,  among 
others — 

"  (a)  Complete  sets  of  the  laws  of  each  country. 

"  (b)  Joarnals,  &c.,  of  parliamentary  bodies. 

*^c)  Historical  publications. 

^^In  compliance  with  this  paragraph  I  desire  to  state  that  on  the  part 
of  all  the  Governments  visited  the  promise  has  been  cheerfully  given 
(including  even  that  of  Germany  and  Prussia),  and  a  number  of  them 
have  already  redeemed  their  promise.  Largo  collections  have  been  re- 
ceived from  the  Governments  of  Sweden,  Norway,  Denmark,  Hungary, 
Saxony,  Wurtemberg,  Bavaria,  Holland,  Italy,  France,  and  Switzer- 
land, while  in  furnishing  collections  of  laws  those  of  Wurtemberg  and 
iiavaria  stand  pre-eminent,  the  collectiim  from  the  former  extending 
from  the  year  1289  to  the  present  day.  This  is  not  a  Government  pub- 
lication,  but  a  private  enterprise.  The  complete  work  had  to  be  pur- 
<!hased  by  the  Government  of  Wurtemberg,  and  is  now  being  presented 
lo  the  Government  of  tbe  United  States  in  appreciation  of  tbe  many 
and  valuable  documents  i^resented  under  tbe  Congressional  act  of  Gov- 
ernment documents  exchange,  while  tbe  collection  from  Bavaria  com- 
]  >rises  several  hundred  volumes.  As  regards  historical  publications  the 
(f overnment  of  Switzerland  stands  pre-eminent  in  her  promise  to  sup- 
ply as  complete  a  collection  as  can  be  obtained — a  library  in  itself— 
of  the  historical  works  of  that  Bepublic,  while  the  Governments  of 
Saxony  and  Italy  have  already  furnished  some  very  valuable  works. 
Of  other  official  publications  a  collection  of  4,500  volumes  of  *'  Proci^s- 
verbaux  des  conseils  g6n6raux  des  D6partement8  Fran^ais,"  received 
from  the  French  Government,  may  bo  named,  whil/B  the  offer  of  the 
English  Government  of  supplying  the  parliamentary  i)apers  from  the 
year  1817  to  the  end  of  1881  also  deserves  mention. 

"At  first  I  met  with  great  difficulties  and  vexations  in  carrying  out  the 
designated  plan  of  operations,  mainly  owing  to  the  facts  tbat  all  the 
intercourse  had  been  in  a  very  indirect  way  of  correspondence,  and 
that  an  agent  of  exchange  had  never  visited  tbe  respective  Govern- 
ments, among  whom  some  very  singular  ideas  prevailed  as  to  tbe  true 
position  of  the  Library  of  Congress  as  regards  this  exchange,  as  well  as 
to  its  relative  position  to  the  Government  of  tbe  United  States  and  tbe 
bodies  representing  the  Government  in  its  various  branches,  and  in 
consequence  of  which  some  very  serious  misapprehensions  and  miscon- 
structions as  regards  the  purpose  of  tbis  exchange  had  occurred. 

"Another  disadvantage  which  soon  became  painfully  noticeable  has 
its  origin  in  the  entirely  different  organization  and  construction  of  tbe 
exchange  service  of  the  European  countries  as  compared  with  our  own 
system. 

"  While  the  United  States  Congress  makes  a  liberal  provision  for  the 
X)rinting  and  gratuitous  distribution  of  all  official  publications,  from  tbe 
most  inexpensive  to  tbe  most  costly  production,  in  European  countries 
the  respective  governmentnl  luiroans  and  departments  relieve  them- 
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selves  of  auy  aud  all  auuoyaiices  aod  cost  atteuiliiig  the  priutiug  and 
pnblishing  of  tbeir  varioas  issues  by  giving  the  manuscript  in  com- 
mission to  some  enterprising  and  reliable  publishing  house.  Thus  the 
work  is  at  once  tUrowu  in  the  book  trade  and  represents  a  commercial 
valne,  and  copies  can  only  be  supplied  through  the  firm  holding  the 
work  on  commission.  The  department  may  receive  x)robably  some  50 
per  cent,  of  the  proceeds  of  the  sales,  which  income  greatly  lessens  the 
cost  of  preparing  the  manuscript.  The  respective  departments  can 
obtain  copies  only  by  purchase,  and  no  legislation  existing  in  those 
countries  like  our  Congressional  act  authorizing  the  exchange  of  official 
documents,  the  one  bureau,  having  undertaken  the  collecting  aud  pro- 
viding for  the  exchange  with  other  Governments,  has  a  very  difficult 
task  in  obtaining  from  the  other  departments  the  works  required  for 
the  purpose.  It  has  no  right  to  demand,  but  it  is  always  the  suppli- 
cant for  a  favor,  since  such  only  it  can  be  considered. 

"Furthermore,  the  bureaus  of  exchange  established  (on  the  basis 
adopted  by  the  Paris  convention  in  1876)  in  a  number  of  European 
states  are  greatly  restricted  in  their  modns  operandi  by  well-defined 
laws,  which  prescribe  distinctly  that  the  official  publications  obtained 
in  the  manner  above  described,  and  purchased  from  funds  exclusively 
allowed  for  the  purpose,  can  be  exchanged  only  for  works  of  the  same 
(commercial)  value.  This,  however,  is  a  difficult  matter  in  the  case  of 
the  United  States  publications,  which  represent  no  commercial  value, 
although  they  command  very  high  figures  in  thebook  trade.  I  beg  leave 
here  to  quote  from  an  English  catalogue  the  prices  of  some  of  the  more 
important  United  States  publications — the  flgure-s  reduced  to  American 
carrency : 


Publications. 


CoDtribatioDs  to  Nortb  American  Ethnology,  vol.  4 «.. 

CoDtribntiona  to  North  American  Ethnology,  vol.  5 

Annnal  Reports,  Bnrean  of  Ethnology I)er  volume.. 

U.  S.  Fish  Commission  Keports,  8  volumes 

Tenth  Census per  volume,  about.. 

Tenth  Census,  vol.  8 - 

Commercial  Relations  of  the  United  States,  1880-1884 per  set.. 

Iron  and  Steel,  2  volumes 

Annual  Report  Secretary  of  War.  1880 per  set.. 

Mineral  Resources  of  the  United  States per  volume. . 

Mines  and  Mining do 

Paris  Exhibition per  set.. 

Black  HiUs  of  Dakota 

Hayden  Survey,  9  volumes,  4to 

Hayden  Survey,  Annual  Reports,  1*2  volumes 

Hayden  Survey,  Atlas  of  Colorado 

King  Survey,  Fortieth  Parallel per  set.. 

U.  8.  Geological  Survey  (Powell),  Annual  Reports per  volume. . 

U.  8.  Geological  Survey,  monograph,  vol.  2 

U.  8.  Geological  Surve>^,  monograph,  vol.  3 .- 

U.  8.  Geological  Survey,  monograph,  vol.  4 

U.  8.  Geological  Survey,  monograph,  vol.  5 

Wheeler,  Surveys  West  of  the  lOOth  Meridian per  set.. 

Defenses  of  Washington 


Prices. 


$11  Sfi 

10  50 

12  50 

45  00 

5  00 

15  75 

27  50 

10  50 

10  50 

7  50 

7  50 

10  50 
18  75 
75  00 
a3  00 
15  75 

157  00 

7  50 

21  00 

21  00 

7  50 

14  25 

130  00 

11  25 
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<^  Herein,  and  in  the  misconceptions  above  stated,  we  may  find  an 
explanation  of  the  scant  returns  the  Government  of  the  United  States 
has  received  and  of  the  incompleteness  of  the  series  furnished;  and 
though,  throngh  the  kind  and  hearty  cooperation  of  our  diplomatic  and 
consular  officers,  1  finally  succeeded  in  placing,  for  a  time  at  least,  the  ex- 
changes on  a  sound  basis,  allow  me  to  suggest  that  the  means  of  securing 
for  the  Government  of  the-  United  States  full  returns  for  the  liberal  pro- 
visions made  for  the  exchange,  and  of  reaping  the  benefit  of  the  prom- 
ises obtained  from  the  European  Governments  in  the  execution  of  my 
mission,  can  only  be  found  in  the  establishment  of  a  permanent  agency 
in  Europe,  a  precedent  for  which  we  find  in  the  Congressional  act  of 
June  26, 1848,  wherein  Congress  charged  the  Library  Committee  with 
the  nomination  of  an  agent  to  conduct  the  operations  of  the  exchange 
between  France  and  the  United  States,  which  ought  to  be  intrusted  to 
a  person  entirely  familiar  with  the  business  and  its  requirements,  who 
is  to  keep  himself  always  informed  as  to  the  quality  and  quantity  of 
the  publications  made  by  the  European  Governments,  and  who  should 
be  capable  of  judging  and  selecting  from  the  works  thus  offered  such 
as  would  compensate  the  Government  of  the  United  States  in  the  fullest 
measure  in  an  exchange,  value  for  value,  the  value  of  the  United  States 
publications  being  accepted  .as  they  are  quoted  in  the  book  trade,  for 
the  works  sent  abroad,  in  compliance  with  the  Congressional  acts  es- 
tablishing this  exchange.?' 

EXTENSION  OF  THE  SYSTEM  OF  EXCHANGES. 

With  two  Governments  preliminary  arrangements  have  been  made 
for  an  exchange  of  oflBcial  publications,  the  extent  of  which  however 
has  not  yet  been  fully  decided  on.  These  Governments  are  those  of  the 
Republic  of  Uruguay  and  of  the  Empire  of  Austria.  The  correspondence 
relating  to  these  arrangements  is  liere  given  : 

EXCHANGE   WITH   URUGUAY. 

From  Department  of  State^  }]^a8hington^  December  30, 1884,  to  Prof.  S.  JP. 

Baird^  Smithsonian  Institution. 

Dear  Sir  :  I  inclose  a  copy  of  a  note  from  the  Charg6  d' Affaires  ad 
interim  of  Uruguay  here,  touching  the  wish  of  his  Government  to  form  (or 
accede  to)  conventions  with  other  Governments,  with  a  view  to  provid- 
ing for  exchanges  of  publications ;  also  the  print^id  paper  which  accom- 
panies the  same,  and  which  it  is  desired  to  have  returned,  with  your 
comments  on  the  proposition  of  the  Uruguayan  Government. 

I  am,  &;c., 

FRED'k:  T.   FRELINGHUrSEN. 
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Udosure  from  legatian  of  Uniguayj  Neic  York^  December  14,  1884,  to 

the  Secretary  of  Stnte,  Washington, 

SiK :  I  have  the  honor  to  address  your  excellency  for  the  purj^ose  of 
l)niiging  to  your  notice,  by  m^ans  of  the  copy  herewith  inclosed,  the 
invitation  T?hich  the  Government  of  the  liepublic  that  1  represent  has 
the  high  honor  to  address  to  you,  for  the  purposes  stated  in  the  note.  It 
extends  this  invitation  feeling  every  confidence  in  the  lofty  American 
spirit  and  the  good  will  of  the  United  States  Government. 

I  transcribe  to  your  excellency,  in  full,  the  note  whereby  I  am  in- 
structed to  bring  to  the  notice  of  your  Government  this  invitation ;  it 
reads  as  follows : 

"  Montevideo,  October  29, 1884. 
*'  Mr.  Charge  d'affaires  : 

"  I  send  you  a  printed  copy  of  the  law  recently  x)assed  by  the  honor- 
able general  assembly  of  the  Republic  providing  for  the  establishment, 
in  tlie  national  library,  of  a  bureau  which  is  to  be  called  *  The  Central 
Bureau  of  International  Exchanges  of  Publications.' 

"  In  pursuance  of  the  provisions  of  article  8  of  the  reglementary  de- 
cree of  that  law,  you  will  be  pleased  to  invite  the  Government  to  which 
jou  are  accredited,  in  the  name  of  the  Republic,  to  conclude  a  conven- 
tion for  the  exchange  of  publications  on  various  subjects.  Two  objects 
are  had  in  view  by  the  Government  in  pursuing  this  course,  viz,  to 
draw  still  closer  the  cordial  relations  which  exist  between  this  Republic 
and  that  of  the  United  States  of  America,  and  to  encourage,  by  facilitat- 
ing them  as  far  as  possible,  the  knowledge  and  study  of  literary,  scien- 
tific, and  other  questions  among  the  nations  of  America,  whose  advances 
in  progress  and  civilization  must  speedily  place  them  on  a  footing  with 
the  most  progressive  nations  of  Europe.  Your  superior  enlightenment 
renders  it  unnecessary  forme  to  advance  any  arguments  in  order  to  show 
the  importance  of  the  proposed  convention,or  the  advantages  which  must 
accrue  from  it  to  the  nations  adopting  it.  If,  as  is  to  be  hoped,  the 
United  States  Government  agrees  to  conclude  the  arrangement  in  ques- 
tion, it  may  be  done  on  the  basis  of  that  which  already  exists  between 
this  Republic  and  Chili,  or  of  that  concluded  by  Belgium  with  various 
other  nations,  which  you  will  find  in  the  inclosed  printed  documents,  if 
the  United  States  Government  does  not  consider  that  certain  modifica- 
tions are  necessary,  which  the  Government  of  this  Republic  is  prepared 
to  consider.  You  will  be  pleased  to  request  that  Government  to  send 
you  a  reply  in  regard  to  this  matter. 

"  Manuel  Herbeba  y  Obeb.'' 

In  bringing  the  foregoing  note  to  j^our  knowledge,  and  inclosing  the 
printed  copy  of  the  conventions  to  >Ybich  it  refers,  i>ermit  me  to  hope 
that  the  cabinet  of  which  your  excellency  is  so  distinguished  a  mem- 
ber will  not  consider  the  plah  which  1  hereby  have  the  honor  to  submit 
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as  impracticable,  eince  it  will  tend  to  render  better  known  in  our  country 
tlio  practical  details  of  the  institutions  of  this,  together  with  its  ad- 
vances, which  so  greatly  stimulate  our  own,  while  the  constant  perusal 
of  the  publications  of  our  Republic  will  show  the  eagerness  with  which 
Anierixjan  countries  of  Spanish  extraction  are  seeking,  in  spite  of  well- 
known  obstacles,  to  secure  for  themselves  a  permanent  position  among 
I  lie  nations  of  the  modern  world. 

Carlos  Farini. 

Central  Office  of  International  Exchanges  of  Publications. 

The  Senate  and  Home  of  Representatives  of  the  Republic  of  Uruguay  in 
general  assembly ^  c£*c.,  resolve : 

Article  1.  There  is  established  in  the  national  library  an  office  called 
'*  The  Central  Office  of  International  Exchanges  of  Publications.'' 

Article  2.  The  director  of  the  libraiy,  through  the  intermediary  of 
the  office  created  by  the  preceding  article,  will  proceed  to  effect  the  ex- 
change of  official  i)ublications,  and  of  the  literary  and  scientific  works 
which  are  print<jd  in  the  Republic,  in  conformity  with  dix)lomatic  con- 
ventions in  force,  and  those  which  the  Executive  may  conclude  with 
(brcign  Governments. 

Article  3.  The  Executive  will  make  the  necessary  regulations  for  the 
office  created  by  this  law. 

Article  4.  This  is  made  known, '&c. 

House  of  Representatives,  Montevideo,  May  14, 1884. 

X.  Lavina,  President. 
Jos6  Luis  Missaglta,  Secretary. 

House  of  Representatives  of  the  Republic  of  Uruguay^ 

Montevideo^  May  15, 1884. 
To  the  Executive  of  tlw  Republic: 

We  have  the  honor  to  transmit  to  the  Executiveof  the  Republic  the  law 
sanctioned  by  the  honorable  Congress  in  yesterday's  session,  establish- 
ing in  the  national  library  an  office  called  "The  Central  Office  of  Inter- 
national Exchanges  of  Publications." 

Xavier  Lavina. 
Jose  Luis  Missaglia. 

Department  of  StatCj  Montevideo,  May  27,  1884. 

We  have  the  honor  to  acknowledge  the  receipt  of  your  communication, 
and  to  inform  you  that  there  has  been  forwarded  to  the  director  of  the 
library  the  decree  authorizing  him  to  make  the  necessary  regulations. 

Santos. 
Oablos  D£  Castbo. 
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Department  of  StatCy  Montevideo^  July  24,  188^1. 


DBCIIEB. 


Ill  conformity  witb  the  provisions  of  article  3  of  the  law  of  Maj'  27, 
1S84,  the  Executive  of  the  Eepablic  decrees : 

Articlel.  Aftertlieofiiceof  International  Exchanges  of  Publications 
referred  to  in  the  preceding  law  ha«  been  established  and  organized, 
the  director  of  the  national  library  will,  with  the  view  to  the  better 
service  of  said  office,  prepare  regulations  for  the  same,  which  ho  will 
in  due  time  submit  to  the  Government  for  its  approval. 

Article  2.  The  above-mentioned  functionary  will  on  the  31st  Decem- 
ber of  each  year  present  to  this  ministry  a  report  showing  the  progress, 
the  needs,  and  the  increase  of  said  office,  which  document,  when  pub- 
lished, shall  be  transmitted  to  all  institutions  which  exchange  publica^ 
tious  with  the  national  library. 

Article  3.  All  the  departments  and  their  bureaus  will  transmit  to  the 
office  of  International  Exchanges  of  Publications  25  copies  of  all  the 
documents  published  by  them. 

Article  4.  The  director  of  the  national  library  will  acquire  for  the 
office  to  which  this  decree  relates,  all  such  publications  as  will,  in  his 
opinion,  tend  to  contribute  to  the  reputation  of  the  Ecpublic  in  foreign 
[Kirts,  with  the  view  that  this  office  may  distribute  them.  The  provis- 
ions of  this  art-cle,  however,  shall  not  interfere  with  any  donations 
which  may  be  made  to  the  office  of  exchanges. 

Article  5.  All  agents  of  the  Republic  in  foreign  countries  will  aid  the 
director  of  the  library,  whenever  he  calls  on  them  for  such  aid ;  and 
,  if  such  obligation  involves  any  expenditure,  the  agents  shall,  before 
taking  any  action,  inform  the  director  of  the  amount  needed,  so  that  ho 
may  either  allow  the  expenditure  or  refuse  it,  according  to  the  amount 
of  funds  at  his  disposal  for  tho  purpose. 

Article  C.  Any  conventions  which  may  be  concluded  in  the  future 
shall  be  formulated  according  to  the  test  of  the  convention  concluded 
between  the  charg6  d'  affiiires  of  Uruguay  in  Chili  and  the  Govern- 
ment of  Chili  on  the  Gth  June,  1873,  and  whenever  this  is  impossi- 
ble, according  to  the  project  of  a  convention  prepared  at  Brussels  on 
the  2Cth  August,  1880.» 

Article  7.  In  view  of  tho  fact  that  any  delay  in  the  conclusion  of  con- 
ventions may  prove  prejudicial  to  the  Eepublic  and  the  national  li- 
brary, the  director  of  that  institution  will  propose  to  the  Department 
of  State  the  establishment  of  an  exchange  of  i)ublications  with  all  those 
nations  with  whom,  in  his  opinion,  such  an  exchange  should  be  estab- 
lished, determining  at  the  same  time  what  publications  should  be 
exchanged.    And  if  the  Department  of  State  approves  of  the  propo- 


'[Tho  articles  of  this  couvention  were  pablishod  in  tbe  Smithsonian  Rei>ort  for 
lft0,  pp.  1^,124.] 
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sitiou,  it  will  transmit  it  to  the  Ministry  of  Foreign  Afifairs,  which  im 
mediately,  and  without  any  legislation  on  the  subject,  will  proceed  to 
arrange  the  necessary  convention,  reporting  its  action  to  the  Depart- 
ment of  State. 

Article  S.  There  shall  be  forwarded  to  all  the  Governments  of  Amer- 
ica, through  the  intermediary  of  the  Ministry  of  Foreign  Affairs,  a  circular 
giving  the  provisions  of  the  law  in  question  and  of  this  decree,  inviting 
them  at  the  same  time  to  enjoy  the  benefits  which  will  result  from  such 
an  exchange  for  all  nations  which  accept  it. 

Article  0.  The  above  shall  be  published  and  inserted  in  the  code  of 

laws. 

Santos. 

Carlos  de  Castro. 
Exchange  of  publications  betiveen  Uru{fuay  and  Chili, 

Met  at  the  Ministry  of  Foreign  AHairs  on  the  sixth  day  of  June,  one 
thousand  eight  hundred  and  seventy-three,  Don  Jose  C.  Arrieta,  charg6 
d'affaires  of  the  Eepublic  of  Uruguay,  and  Don  Adolfo  Ibauez,  minister 
of  foreign  affairs  of  Chili,  for  the  purpose  of  concluding  a  convention 
for  the  regular  and  permanent  exchange  between  the  two  Bepublics  of 
the  literary  and  scientific  productions  of  their  citizens,  which  will 
strengthen  the  bonds  of  sympathy  which  unite  the  tvio  countries,  and 
agreed  upon  the  following  articles: 

Article  1.  The  Government  of  Uruguay  and  of  Chili  will  send  to  each 
other,  as  soon  as  x>ossible,  two  copies  of  all  the  publications  which  they 
have  had  printed  in  accordance  i^ith  the  provisions  of  the  law  in  their 
respective  territories,  excepting  productions  of  purely  private  interest 
or  whose  contents  do  not  entitle  them  to  be  considered  as  scientific  or 
literary  publications. 

Article  2.  The  same  obligation  will  be  in  force  even  if  the  publica- 
tions in  question  have  not  been  published  in  either  of  the  two  countries, 
but  have  been  published  at  the  expense  of  either  of  the  two  Govern- 
ments, or  by  their  aid  or  subvention. 

Artiele  3.  As  soon  as  one  of  the  two  Governments  has  received  the 
publications  sent  by  the  other,  it  will  acknowledge  their  receipt  in  the 
official  journal,  giving  the  place  where  they  have  been  published  and 
the  place  whence  they  were  sent,  with  the  view  to  bring  them  to  the 
notice  of  those  who  desire  to  obtain  them. 

Article  4.  The  x)rovi8ions  of  the  above  three  articles  will  apply  to  geo- 
graphical mai)s  and  other  works  of  that  character. 

Article  5.  Each  Government  will  also  procure  and  send  to  the  other 
two  copies  of  works  published  by  citizens  of  their  respective  countries 
residing  abroad ;  but  this  obligation  will  cease  as  regards  the  Govern- 
ment of  Uruguay  if  a  citizen  of  Uruf^uay  publishes  a  work  in  Chili,  and 
as  regards  the  Government  of  Chili  if  a  Chilian  citizen  publishes  a 
work  in  Uruguay. 
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Article  6.  Eacli  of  tho  two  Governments  will  form  a  collection  as  com- 
plete as  possible  of  all  the  works  published  within  its  territory,  or  out- 
side of  it,  if  tlio  provisions  of  article  2  apply  to  them ;  and  will  trans- 
mit this  collection  to  the  other  at  as  early  a  date  as  possible.  This  col- 
lection should  es|)ecially  comprise  works  treating  of  the  history,  geog- 
raphy, industries,  statistics,  and  legislation  of  the  country. 

Article  7.  Publications  shall  bo  transmitted  in  the  month  of  January 
of  every  year ;  in  Uruguay  through  the  intermediary  of  the  Chilian 
legation,  and  in  Chili  through  the  intermediary  of  the  Uruguayan  le- 
gation, or  direct  between  the  two  Governments  whenever  there  are  no 
legations. 

Article  8.  The  present  convention  will  go  into  eflfect  this  day,  and 
will  continue  in  force,  until  either  of  the  two  Governrments  shall  desire 
its  discontinuance,  and  shall  so  advise  the  other. 

At  the  close  of  this  conference  the  charg6  d'aflfaires  of  Uruguay  Hml 
the  Chilian  minister  of  foreign  relations  have  signed  this  document  in 
duplicate  copy,  and  aflixed  thereto  their  respective  seals. 

IL.  S.]     J.  AUBIETA, 

fL.  s.]    Adolfo  lu^Rf z. 

From  ike  Smithsonian  Institutiony  January  31, 1885,  to  Hon.  F.  T.  Fre- 

linghuysenj  Secretary  of  State. 

Sir:  In  acknowledging  the  receipt  of  your  letter  of  the  30th  ot 
December  last,  inclosing  a  copy  of  a  note  ii*om  the  Charge  d'affaires 
of  Uruguay  in  reference  to  an  exchange  of  publications  between  that 
Government  and  the  Govemmeut  of  the  United  States,  I  beg  to  say 
that  an  answer  was  necessarily  deferred  until  a  translation  could  be 
made  of  the  Spanish  document  accompanying  your  communication,  the 
original  of  which  is  herewith  returned. 

It  is  not  my  province  to  offer  suggestions  to  the  Government  of  Uru- 
guay regarding  a  general  system  of  exchanges  with  the  various  Gov- 
ernments of  the  wcHrld )  but  so  far  as  the  United  States  is  concerned,  I 
(»n  say  that  it  will  give  the  Smithsonian  Institution  much  pleasure  to 
make  the  necessary  arrangements  for  an  interchange  of  official  publica- 
tions of  the  two  countries,  the  Institution  sending  to  Uruguay  at  least 
once  a  year,  and  perhaps  twice,  all  the  publications  of  the  Government 
of  the  United  States,  whether  printed  by  order  of  Congress  or  any  of 
the  Departments — these,  of  course,  in  return  for  an  equally  exhaustive 
and  comprehensive  transmission  on  the  part  of  the  Government  of  Uru- 
guay, all  the  returns  received  to  bo  placed  in  the  Library  of  Congress. 

The  Smithsonian  Institution  cannot  undertake  to  secure  publications 
generally  of  the  scientific  and  literary  establishments  of  the  United 
States,  but  it  will  bo  happy  to  do  all  in  its  power  in  this  respect.  It 
is,  however,  willing  to  send  its  own  works — the  Smithsonian  Contribu- 
tions to  Knowledge,  the  Miscellaneous  Collections,  and  the  Annual 
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Eeports,  which  embody  a  large  percentage  of  American  scientific  litera- 
ture. 

In  return  for  this  special  and  separate  sendiug  it  would  expect  for 
its  own  library  copies  of  any  works  on  scientific  subjects  published  by 
tlie  Government  of  Uruguay. 

In  reference  to  the  best,  or  most  convenient,  method  of  conducting 
an  exchange  of  publications  between  the  two  countries  in  question,  I 
beg  to  say  that  where  distant  communication  by  sea  is  involved,  as  is 
the  case  in  the  present  instance,  we  find  it  most  convenient  to  deliver 
all  packages,  free  of  freight,  to  the  consul  in  New  York  of  the  country 
addressed,  and  to  have  the  returns  transmitted  free  of  cost  to  the 
American  consul  at  the  port  of  shipment. 

This  course  is  pursued  for  the  reason  that  any  question  of  ocean  ex- 
penses can  be  more  readily  settled  on  delivery  of  the  packages.  Al- 
though differing  somewhat  from  that  agreed  upon  at  Brussels,  this  ar- 
rangement has  been  acceded  to  by  all  the  European  correspondents  of 
the  Smithsonian  Institution.  Of  course  it  would  not  be  impossible  to 
make  deliveries  at  Montevideo,  if  that  be  the  proper  port  of  entry,  but 
there  would  necessarily  be  petty  charges  that  even  in  that  case  it  would 
be  difficult  to  arrange  for. 

I  inclose  for  the  information  of  the  charg6  d'affaires  of  Uruguay 
some  of  the  publications  of  the  Smithsonian  Institution  bearing  upon 
the  subject  of  exchanges,  and  which  possibly  may  contain  some  in- 
formation that  will  interest  him. 

A  first  transmission  can  be  made  by  our  sending  as  complete  a  series 
of  the  documents  of  the  United  States  Government  as  can  now  be  sup- 
plied. This  will  consist  of  publications  for  a  number  of  years,  and  will 
include  several  hundred  volumes,  occux)ying  13  cases.  And  we  shall 
be  pleased  to  receive  information  as  to  the  exact  address  for  the  con- 
signment, both  in  this  country  and  Druguay. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Spencer  F.  Baird. 

EXCUANGES  WITH  AU6TKIA. 

From  the  Department  of  State ^  Washingtouj  2>.  C,  February  11, 1885,  to 
Prof,  Spencer  F,  Baird,  Secretary  Smithsonian  Instittction, 

Sin  :  As  suggested  by  dispatch  No.  50  of  the  131st  ultimo,  from  Vienna, 
I  inclose  a  copy  of  the  same  and  of  the  li«t  of  official  works  of  the 
Austro-IIungariau  Government  for  exchange,  to  which  it  refers;  and  1 
also  inclose,  for  the  better  understanding  of  dispatch  No.  50,  copies  of 
two  previous  dispatches  en  the  exchange  of  Government  publications 
with  Austria-IIungary. 

I  am,  &c., 

FBED.  T.  ERELINaHUYSBN. 
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[Inclosed.] 

Mr.  Francis  to  Mr.  Frelinghujsen  January  21, 18S5,  Ko.  50. 
Itfr.  Francis  to  Mr.  Frelinghuysen,  October  10, 1884,  No.  17. 
Mr.  Francis  to  Mr.  Frelinghuysen,  October  24, 1884,  No.  20. 

Frani  Hon.  John  M.  FranciSy  amhassador^  United  States  legation^  Viennaj 
October  10, 1884,  to  Hon.  Frederick  T.  Frelinghnysen^  Secretary  of  State, 
WaskingUmj  D.  C. 

Sib  :  I  have  the  honor  to  report  that  Mr.  George  IT.  Boehuier,  chief 
of  Exchange  Bureau  for  the  Smithsonian  Institution  and  the  Congres- 
sional Library,  having  special  reference  to  Government  publications, 
recently  visited  Vienna  with  a  view  of  securing  such  exchange  between 
Austria-Hungary,  and  the  Bureau  above  named,  of  which  he  is  chief. 

In  conformity  with  your  general  instruction  to  diplomatic  agents  of 
tbe  United  States  abroad,  of  which  Mr.  Boehmer  was  the  bearer,  I  as- 
sisted him  in  procuring  interviews  with  representatives  of  the  Austro- 
Hungarian  Government,  who  are  authorized  to  treat  upon  the  object  of 
bis  mission,  for  this  purpose  securing  audience  on  the  9th  instant  with 
Count  Szogy<3uyi,  chief  of  section  of.  Ministry  of  Foreign  Affairs,  on 
which  occasion  the  subject-matter  was  fully  discussed,  and  the  methods 
to  be  adopted  in  the  proposed  exchange  freely  canvassed. 

Count  Szogyenyi  expressed  much  interest  in  the  matter,  and  appointed 
jk  meeting  for  the  next  day  with  Mr.  Boehmer,  to  give  it  further  con- 
sideration. Mr.  Boehmer  was  subsequently  placed  in  communication 
with  other  departments  of  the  Government  to  arrange  details,  and  the 
result  as  reported  to  me  by  him  was  in  every  respect  satisfactory.  The 
publications  will  now  bo  sent  forward  regularly  from  each  capital,  the 
one  to  the  other,  in  the  exchange  of  Government  publications. 

The  details  of  the  agreement  entered  into  will  be  reported  by  Mr. 
Boehmer  to  the  Congressional  Librarian. 

From  Hon.  John  M.  Francis,  amhassadoTj  United  States  legation,  Vienna, 
October  24, 1884,  to  Hon.  Frederick  T.  Frelinghuysen,  Secretary  of  State, 
Washington,  D.  0. 

Sir  :  Referring  to  my  No.  17,  of  the  date  of  October  10th,  relative  to 
the  exchange  of  Government  publications  between  the  Goverument  of 
the  United  States  and  that  of  Austria-Hungary,  I  have  the  honor  to 
inclose  herewith  copy  of  note  on  this  subject  to  Count  Szogyenyi,  chief 
of  section  of  Ministry  of  Foreign  Aftairs,  of  the  date  of  October  9,  with 
copy  of  inclosure  therein,  a  letter  of  same  date  addressed  to  me  by  Mr. 
George  11.  l^oehmer,  chief  of  Exchange  Bureau  of  the  Smithsonian  In- 
stitution, and  delegate  of  the  Library  of  Congress  of  the  United  States. 
I  also  inclose  translation  of  a  communication  from  Count  Szogy6nyi, 
dated  October  20,  in  reply  to  my  note  as  above,  showing  the  progress 
thoB  far  made  in  the  matter. 
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From  lion,  John  M.  Francis,  ambassador,  United  States  legation,  Vienna, 
October  0,  1884,  to  his  excellency  the  Count  SzOgyinyi,  chief  of  section 
of  Ministry  of  Foreign  Affairs, 

Youu  Excellency  :  1  liave  tbo  liouor  to  iucloso  herewith  u  copj^  of  a 
cornmuiiicatioii  this  day  received  by  ino  from  Mr.  George  II.  Boehmer, 
delegate  of  tlie  Library  of  Congress  of  the  United  States,  treating  of 
the  subject  of  a  proposed  exchange  of  official  documents  between  the 
Government  of  the  United  States  and  Austria-Hungary. 

I  beg  leave  to  inform  your  excellency  tliat  I  have  received  instruc- 
tions from  my  Government  to  aid  as  far  as  may  be  convenient  in  draw- 
ing the  attention  of  His  Imperial  Majesty's  Government  to  the  subject 
matter  referred  to,  with  the  hope  that  the  exchange  of  Government 
publications  as  proposed  may  bo  favorably  regarded  by  His  Majesty's 
Government  to  the  end  that  the  desired  object  bo  assured. 

I  avail  myself  of  this  occasion  to  renew  to  your  excellency  the  as- 
surance of  my  distinguished  consideration. 

From  George  II.  Boehmer,  Vienna,  Austria,  October  9,  1884,  to  his  ex- 
cellem^y  Mr.  John  M.  Francis,  envoy  extraordinai^  and  minister  pleni- 
poientiary  of  the  United  States  of  America,  Vienna. 

Sir  :  In  the  year  1867,  the  Congress  of  the  United  States  passed  a 
hiw  authorizing  the  exchange,  under  the  direction  of  the  Smithsonian 
Institution,  of  a  certain  number  of  all  the  United  States  official  docu- 
ments for  the  corresponding  publications  of  other  Governments  through- 
out the  world,  the  returms  to  be  placed  in  the  National  (Congressional) 
Library. 

The  object  of  this  law  was  to  i)rocure  for  the  use  of  the  Congress  of 
the  United  States  a  complete  series  of  the  publications  of  other  Gov- 
ernments. 

,  A  circular  letter  was  therefore  issued  by  the  Smithsonian  Institution, 
asking  the  advice  of  the  various  Governments  as  to  the  best  method  of 
accomplishing  the  object. 

It  was  important  to  ascertain  what  Governments  were  willing  to 
enter  into  the  proposed  exchange,  and  whether  any  one  iwrson  or  branch 
of  the  Government  or  public  library  in  each  country  would  undertake 
to  collect,  all  the  national  publications  and  transmit  them  to  Washing- 
ton. Inforrtiatioii  was  also  desired  as  to  the  titles  and  character  of  the 
regular  official  publications  of  each  country,  and  their  average  number 
and  extent  in  each  year,  as  well  as  the  names  of  the  different  sources 
from  which  tliey  emanate. 

On  tiie  oOth  of  October,  1875,  a  circular  was  sent  by  Professor  Henry, 
Secretary  of  the  Smithsonian  Institution,  with  a  letter  to  the  foreign 
ministers  at  Washington,*  and  among  them  to  the  ambassador  of  His 
Majesty  the  Emperor  of  Austrin. 

*  [This  circalar  aud  letter  were  piibliabcd  in  tlio  Sinitlisoniau  Report  for  1881,  pp. 
768,  7G9.] 
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In  accordance  with  iustructions  received  in  respect  to  the  letter  re- 
ferred to,  the  first  two  boxes  of  documents  were  bcnt  to  Vicuna,  and  are 
DOW  deposited  in  the  Imperial  Royal  Library.  Subsequent  transmis- 
sions, however,  were  refused  by  the  imperial  legation  at  Washington 
as  being  too  bulky. 

It  is  now  desired  by  the  Congress  of  the  United  States  of  Auieiica 
to  resume  relations  of  exchanges  with  the  Empire  of  Austria,  tliis 
being  the  only  Government  required  to  complete  the  exchange  serv- 
ice with  the  United  States  of  all  the  European  monarchies,  and  in  this 
connection  I  beg  to  remark  that  the  Smithsonian  Institution,  as  the 
authorized  agent  of  the  Government,  has  now  ready  for  transmission, 
(in  addition  to  the  boxes  of  documents  .already  received  into  the  Impe- 
rial Boyal  Library),  eighteen  (18)  boxes,  each  of  about  six  cubic  feet, 
containing  several  thousand  volumes,  and  to  which  about  two  boxes 
will  be  added  e<ach  year.  This  entire  accumulation  would,  upon  ac- 
ceptance of  the  terms  and  conditions  of  the  exchange  on  the  part  of 
His  Imperial  Majesty's  Government,  be  delivered  at  once  and  free  of 
cost  to  any  SLgenJ,  the  Imperial  Government  might  be  plefised  to  appoint 
at  any  seaport  of  the  United  States,  while  the  returns  on  the  part  of 
His  Imx>erial  Majesty's  Government  Should  be  placed,  free  of  cost,  in 
the  hands  of  Dr.  Felix  Flugel,  49  Sidonien  Strasse,  Leipsic,  the  agent 
of  the  Smithsonian  Institution  for  Europe.  The  boxes  or  parcels  thus 
sent  should  be  marked,  ^^To  the  Smithsonian  Institution,  for  the  Library 
of  Congress,"  and  both  these  establishments  be  informed  of  the  sending 
by  letter,  together  with  a  list  of  the  documents  sent. 

In  obedience  to  instructions  I  have  the  honor  to  submit  this  prox^osal 
of  exchange  to  you,  and  to  request  your  excellency  to  lay  the  same 
before  the  i)roper  authorities  of  His  Imperial  Majesty's  Government 
and  to  kindly  advise  me  of  any  action  taken  or  any  results  derived 
from  this  application. 

From  his  excellency  the  Count  Szogyenyi,  chief  of  section  of  Ministry  of 
Foreign  Affairs,  to  Hon,  John  M.  FranciSy  ambassador,  Vienna,  Octo- 
ber 20,  1884. 

SiB:  In  conformity  with  the  desire  expressed  in  the  esteemed  note 
of  the  9th  instant,  F.  O.  No.  8,  the  Ministry  of  Foreign  Affairs  has  made 
known  to  the  respective  imperial  and  royal  central  stations  the  mis- 
sion of  Mr,  Boehmer,  chief  of  Congressional  Bureau:  of*  the  United 
States  for  International  Exchange,  who  proposed  making  an  agreement 
whereby  a  regular  exchange  of  official  publications  may  be  established 
between  the  Governments  of  Austria-Hungary  and  the  United  States. 

The  Imperial  Royal  Ministry  of  the  Interior  has  already  expressed  its 
approval  of  such  an  agreement  as  ftir  as  its  department  is  concerned, 
and  observes  in  this  connection  that  it  deems  it  most  advisable  to  con- 
fine itself  to  the  regular  communication  of  the  reports  of  the  sessions  of 
the  Austrian  Parliament  and  of  the  official  paper  known  as  the  Legal 
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Advertiser  (Keiclis  Gesetzblatt),  wliicli  imblislies  all  the  geueral  laws 
enacted,  believing  that  reports  of  the  sessions  of  the  several  provincial 
diets  and  the  different  provincial  laws  and  regulations  would  be  of  but 
a  secondary  interest  to  the  United  States  Gevernracnt. 

The  undersigned  will  not  fail  to  communicate  to  the  Hon.  J.  M.  Fran- 
cis, envoy  extraordinary  and  minister  plenipotentiary  of  the  United 
States  of  America,  all  further  information  bearing  upon  this  question, 
and  avails  himself  of  this  opportunity  to  tender  a  renewed  assurance  of 
his  high  esteem. 

From  Hon.  John  M.  Francis^  ambassador^  United  Stntes  legation^  Vienna^ 
January  21,  1885,  to  Hon.  Frederick  T.  Frelinghuysen,  Secretary  of 
State  J  Washington^  D.  G. 

Sir:  I  have  the  honor  to  inclose  herewith  translation  of  a  note  from 
Baron  Pasetti,  chief  of  section  Ministry- of  Foreign  Affairs,  dated  Janu- 
ary 10, 1885,  in  regard  to  the  exchange  of  Government  publications  be- 
tween the  Government  of  the  United  States  and  that  of  Austria,  as  fully 
«et  forth  in  my  No.  20  of  October  24,  1884. 

Baron  Pasetti's  note,  with  accompanying  inclosure  of  a  list  of  official 
works  from  the  imperial  royal  department  of  public  instruction,  ex- 
plains or  suggests  the  basis  of  the  proposed  international  exchsmge, 
which  has  the  approvpl  of  Mr.  Bochmer,  agent  for  the  Congressional 
Library  and  Smithsonian  Institution,  who  recently  conferred  with  the 
proper  Government  officials  here  on  this  subject. 

Mr.  Boehmer  now  requests  that  a  copy  of  the  inclosed  communication 
from  Baron  Pasetti  and  the  accompanying  list  of  official  works  referred 
to  be  transmitted  by  the  department  to  the  directors  of  the  Smithsonian 
Institution. 

From  Baron  Pasetti^  minister  of  foreign  affairs^  Vienna^  January  16, 
1885,  to  Hon.  John  M.  Francis  envoy  extraordinary  and  minister  pleni- 
potentiary of  the  United  States. 

Sm  :  On  the  20th  of  October  last,  under  Nos.  ^p-,  the  Ministry  of 
Foreign  Affairs  had  the  honor  of  informing  Hon.  John  M.  Francis,  en- 
voy extraordinary  and  minister  idenipotentiary  of  the  United  States 
of  America,  that  the  Imperial  Eoyal  Ministry  of  the  Interior  had  con- 
sented to  an  establishment  of  a  regular  exchange  of  official  publica- 
tions with  the  United  States  Government. 

In  the  mean  time  a  note  has  been  received  by  the  Ministry  of  Foreign 
Affairs  from  the  Imperial  Koyal  Ministry  of  Instruction,  wherein  the 
latter  makes  known  it^i  views  on  the  above  question. 

The  last  named  ministry  says  that  the  exchange  of  official  publica- 
tions and  of  periodicals  published  by  scientilic  institutes  in  Austria  has 
been  uniformly  inirsucd  for  some  time.    Numerous  copies  are  forwarded 
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aniiuull^'  ill  cv^ery  directiou,  aud  the  volumes  sent  in  return  by  institutes 
abroad  are  promptly  and  regularly  reeeived.  This  direct  mode  of  cx- 
cliango  between  tho^respective  corporations,  institutes,  &c.,  facilitates 
not  only  the  requirements  in  the  most  speedy  and  simple  manner,  but 
tends  also  to  reduce  the  expenses  of  transmission  to  the  lowest  possible 
rate.  The  Imperial  Eoyal  Ministry  of  Instruction  would  nevertheless  be 
ready  to  accept  the  proposal  made  by  the  American  Government  as  far 
as  its  department  is  conoerned  on  condition  that  the  exchange  be  not 
extended  to  all  publications  made,  but  be  confined  to  such  as  would 
upon  investigation  bo  found  to  be  the  most  acceptable  and  needed  by 
both  parties,  and  that  the  nunxber  of  copies  to  be  sent  would  also  be 
made  dependent  upon  this  rule.  With  this  view  theMinistry  of  Foreign 
Aliairs  begs  to  inclose  herewith  to  the  North  American  envoy  a  list 
compiled  by  the  Ministry  of  Instruction,  giving  the  publications  periodi 
cally  appearing  under  its  direction,  and  requests  that  it  be  transmitted, 
aod  that  the  number  and  the  titles  of  the  copies  desired  on  the  x)art  of 
America  be  pointed  out. 

• 

The  Ministry  qf  Foreign  Affairs  addresses  itself  at  the  same  time  to 
the  otlier  departments  interested  in  the  exchange  in  question,  request- 
ing them  to  make  known  their  views  on  the  subject,  and  to  send  in  simi- 
lar lists  of  i)eriodicals  published  under  their  direction. 

Aj^  far  as  the  publications  are  concerned  which  have  been  offered  by 
America,  theMinistry  of  Foreign  Affairs  will  first  inform  the  different 
departments  of  the  receipt  of  the  work  published  by  Mr.  Boehmer,  en- 
titled "  History  of  the  Smithsonian  Exchanges,"  of  which  the  author 
had  the  kindness  of  placing  several  copies  at  the  disposal  of  the  Imperial 
Royal  Government,  in  connection  with  which  it  must  be  observed  that 
the  list  of  official  American  publications  the  work  contains  only  reaches 
as  far  back  as  the  year  1881,  which  will  probably  make  a  8upi)lement 
necessary. 

The  Ministry  of  Foreign  Affairs  begs  to  observe  here  that  theMinistry 
of  Instruction  regards  it  as  a  matter  of  course  that  this  proposed  new 
arrangement  will  in  no  way  affect  or  alter  the  exchange  of  publications 
kept  np  for  a  number  of  years  heretofore  with  the  Smithsonian  Institu- 
tion. 

Finally,  the  ministry  wishes  to  say  that  in  case  an  agreement  is  made 
the  publications  intended  for  Austria  be  forwarded  by  the  American 
Government  to  Vienna,  carriage  paid,  and  that  the  Austrian  consign- 
ments be  sent,  carriage  paid,  to  be  delivered  either  at  Leipsic  or  at 
Washington,  according  to  the  desire  of  the  American  Government. 

While  the  Ministry  of  Foreign  Affairs  has  the  honor  of  conveying' 
this  intelligence  to  the  knowledge  of  the  honorable  North  American 
envoy,  the  undersigned  embraces  the  opportunity  to  renew  the  assur 
ance  of  his  profound  consideration. 
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List  of  official  works  published  2>erio(UcaUy  under  the  direction  oftlie  Min- 
istry of  Worship  and  Public  Instruction, 

(1)  Becord  of  laws  issued  by  the  Ministry  of  Instruction. 

(2)  Report  of  tho  sessions  of  the  Imperial  Academy  of  Science  at 
Vienna,  viz : 

(a)  Philosophic  historical  class. 

(&)  Mathematic  natural-science  class. 

(3)  Memorial  of  the  Imperial  Academy  of  Science  at  Vienna,  viz : 
(a)  PhUosophic  historical  class. 

(&)  Mathematic  natural-science  class. 

(4)  Almanac  of  the  Imperial  Academy  of  Science  at  Vienna. 

(5)  Austrian  Statistics,  published  by  the  Statistical  Central  Commis- 
sion. 

(6)  Year  Book  of  the  Imperial  Royal  Institute  for  Meteorology  and 
Magnetism. 

(7)  Annals  of  the  Imperial  Observatory  at  Vienna. 

(8)  Astronomical  Calendar,  published  by  the  Imperial  Observatory 
at  Vienna.  • 

(9)  Year  Book  of  the  Geological  Institute. 

(10)  Results  of  investigations  made  by  the  Geological  Institute. 

(11)  Treatises  of  the  Imperial  Geological  Institute  at  Vienna. 

(12)  A^ustrian  historical  sources. 

(13)  Archives  for  Austrian  history,  published  by  the  Imperial  Acad- 
emy of  Science  at  Vienna. 

(14)  Communications  made  by  the  Imperial  Institute  for  Historical 
Researches. 

(15)  Communications  of  the  Imperial  Royal  Central  Commission  for 
Preservation  of  Historical  Monuments. 

(IG)  Communications  made  by  the  Imperial  Royal  Museum  for  Art  and 
Industry. 

(17)  Central  organ  for  industrial  schools  in  Austria,  published  under 
the  direction  of  the  Ministry  of  Instruction,  together  with  a  supplement 

STATISTICS  OP  EXCHANGES  FOR  THE  SIX  MONTHS  ENDED  JUNE  30,  1886. 

I. — RECEIPTS. 

1.  For  foreign  distribution. 


Whence  received. 


(a)  From  Govommont  Departments : 

Bureau  of  Ethnology 

Bureau  of  Navigation 

Coast  and  Geodetic  Survey  OiBce 

Department  of  Interior 

Department  of  J  ustice 

Department  of  State 

Engineer  Bureau,  IT.  S.  A 


Packages. 


Weight. 


Number, 

Poundt, 

3 

21 

1 

IB 

1 

IG 

935 

0,812 

.50 

24 

28 

26 

5 
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1.  For  foreign  distribution — Continued. 


Whence  received. 


(<)  From  QoYeniment  Departments — Con  tinned. 

Fiah  Commiasion 

Geological  Soryey  Office , 

House  of  Representatives 

Library  of  Congress 

National  Mnseam , 

Nautical  Almanac  Office  ....* 

Naval  Observatory 

Patent  Office 

Senate 

Signal  Office 

Surgeon-General's  Office 

Treasury  Department 

War  Departmen  t 

Total 

(ft)  From  the  Smithsonian  Institution 

(e)  From  scientific  societies 

(i)  From  individuals 

Total : 


Packages. 


144 

3,125 

1 

1,007 

157 

IG 

6 

14 

11 

808 

3 

20 

4 


G,399 
886 

3,143 
200 


10,088 


Weight. 


480 

21,71)2 

11 

4.728 

80G 

01) 

3d 

3.776 

20 

4,450 

3r> 

42 
07 


43, 310 
2,080 

12, 434 
1, 751 


00,475 


2.  For  domestic  distribution. 


From — 

Arsentino  Republic 

Belgium 

De^iark 

I'Yanoe 

Gennany 

Great  Britain  and  Ireland 

Netherlands ..-- 

Norway 

New  South  Wales 

RoAia 

Total 


Boxes. 


Number, 
1 
3 
1 
8 
20 
31 
1 
2 
2 
2 
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Parcels. 


Number, 

57 

233 

37 

592 

1,703 

792 

a5 

40 

20 

105 


3,079 


Weight. 


Pounds, 

250 

510 

43 

2,700 

5,850 

4,003 

210 

257 

47 

415 


14, 375 


3.  For  Oovemment  exchanges. 


For  what  and  whence  received. 

Boxes. 

Packages. 

Weight. 

(•)  For  Library  of  Congress,  from — 

Hungary 

Number, 
1 
16 
13 

1 

Number. 

3 
16 
13 

1 

21),  200 

Pounds, 
257 

I'Yan^M^ . , . , , ... 

4,330 

Hncland .- 

2, 545 

^•"o                  .««•••   •■•••'    ......   .   ....   ...i..  ....*«... 

Netherlan«Iti 

300 

(i)  For  foreign  CnvrnmuMitJ*,  from — 

Public  Priiiler 

14,750 

Total 

3L 

29,  2:J3 

22. 182 

n.  Mis.  15- 


4> 
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RECAPITULATION. 


For  what  and  whence  received. 


1.  For  foreign  distribntion ^ 

2,  For  domestic  distriUiitiou 

;{.  For  Govemracnt  exchanges 

Total 


Packages. 


Number, 
10,688 
3,679 
29,233 


Weight. 


Pounds, 
60,475 
14,375 
22, 182 


97,032 


II. — TEANSMISSIONS. 


1.  Foreign  transmissions. 


Coontry. 

Boxes. 

Total. 

Africa: 

Algeria 

2 

1 
1 

CftDe  Colony 

Ecrvut 

.oJ'i"' 

America: 

Canada - 

4 

4 

2 
1 
5 
1 
1 
2 
1 
1 
2 
3 
3 
1 
2 

New  Brunswick 

Newfonndland 

Mexico  ...... 

Guatemala 

San  Salvador 

Cuba 

riayti 

Jamaica 

Trinidad ^ --   - 

Argentine  Confederation 
Brazil 

Chili 

Peru -   -          . 

29 

Asia: 

Philippine  Islands. 

1 

• 

1 

Australasia : 

New  South  Wales 

• 

3 
3 

1 
3 

New  Zealand 

South  Australia 

Victoria -- 

10 

Europe : 

Austria  Hungary* 

Bavaria* 

• 

Belginm 

11 

5 

41 

92 

78 

2 

22 

7 

5 

3 

Denmark 

Franco  

Germany 

Great  Britain 

Greece 

Italy 

Netherlands 

Norwjiy 

Portii'';iI 

PnisMi:i* 

RiisHi.'i ..         

13 

Saxony*  

Included  in  Germany. 
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1. 

Foreign  transmissions — Continued. 

Country. 

BOSOR. 

Total. 

Emropo: 

SOftllTs ■>-■« ... 

a 

7 
9 
3 

Sweden 

•                                                                                                                                  ,                          -W-—     ^—     — 

Rwiteerland 

Turkey....... 

• 

Wortemberg*  . 

ini 

*j\iL 

Total... 

345 

*  Inclnded  in  Germany. 

RKCAPITUI*ATION. 


Conntries. 

Boxes. 

Afirica ....... 

4 

Am^rifra ........  .^        ... 

29 

Asia 

1 

AiMtr^lfiifia  - , , 

10 

Europe -     ---     

301 

- 

Total 

345 

Transportation  Companies. — As  in  former  years  the  privilege  of  free 

freiglit  has  been  continned  on  the  part  of  most  of  the  steamship  lines 

to  Enrope. 

2.  Domestic  transmissions. 

Five  thousand  one  hundred  and  nineteen  packages  were  received 
daring  the  first  six  months  of  1885,  against  10,23G  during  the  12  months 
of  1884,  and  distributed  within  the  United  States  as  follows : 


State. 


Alabama 

Arkanaas 

California 

Colorado 

Connecticnt 

Delaware 

District  of  Columbia 

Florida 

Georgia 

lUinoia 

Indiana 

Iowa 

ir%fi«sii 

Kentoeky 

Louisiana 

Maine 

Maryland 

Massachusetts  ...... 

Michigan 

Minnesota 


No.  of 
packages. 


o 


G 

4 

85 

0 

103 
2 

097 
1 
2 

a5 

21 

IOC 

10 

7 

89 

13 

128 

702 

28 

15 


State. 


Missouri 

Nebraska 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

Tennessee 

Texas 

Vermont 

Virginia 

Washington  Territory 

Wisconsin 

Wyoming  Territory. . . 

Total 


No.  of 
packages. 


141 

1 

8 

31 

611 

1 

82 

1 

420 

31 

13 

1 

3 

8 

ft 
o 

122 
t> 


5,119 
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The  additions  to  the  library  of  the  Smithsonian  Institution  from  ex- 
changes, are : 


Description. 


Volnmea : 

Qctavo  or  smaller. 
Quarto  or  larger . . . 


Parts  of  volames: 
Octavo  or  smaller. 
Qnarto  or  larger . . . 


Pamphlets : 

Octavo  or  smaller. 
Quarto  or  larger  . . 


Maps  and  charts 
Total 


Number. 


688 
222 


1,071 
2,2:^ 


4,612 
256 


Total. 


910 


4,209 


4,868 
354 


10,341 


3.  Oovcmment  transmissions. 

The  twenty-third  box  of  the  series  of  Government  publications  to  be 
exchanged  under  the  Congressional  acts  of  March  2, 1867,  and  July  25, 
1868,  was  transmitted  on  the  23d  of  April  for  deposit  in  the  establish- 
ments designated  by  the  respective  (Jovernments  for  the  reception  of 
Government  exchanges. 


LIST  OP  FOREIGN  CORRESPONDENTS. 


By  Geoboe  H.  Boehmeb. 


Ouo  of  the  iDstructions  furnished  on  occasion  of  an  official  visit 
to  EaroiK},  in  Jul^**,  1884,  on  business  connected  with  the  exchange 
of  official  public  documents  of  the  United  States  \nth  foreign  Oov- 
cmments,  provided  for  the  collecting  of  accurate  and  sufficient  data 
to  be  employed  in  correcting  the  "List  of  Foreign  Correspondents  of 
tiio  Smithsonian  Institution"  in  use  by  the  exchange  service  of  that 
establishment;  and,  as  a  result  of  the  attention  given  by  the  compiler 
to  the  instructions  received,  a  new  list,  corrected  and  revised  to  the  1st 
of  July,  1885,  is  herewith  presented. 

The  present  list  has  been  made  as  perfect  and  correct  as  has  been 
possible  with  the  assistance  of  the  agents  of  exchange  in  the  various 
countries  visited.  Among  the  gentlemen  who  have  extended  aid  and 
faciUties  for  the  proper  execution  of  the  work,  and  to  whom  the  warmest 
thanks  of  the  compiler  are  due,  the  following  names  deserve  special 
mention: 

M.  Alviu,  Secretary  of  the  Belgian  Commission  of  International  Ex- 
changes, Brussels',  Belgium. 

M.  Angeli,  Soos-Chef,  Italian  Commission  of  International  Exchanges, 
Rome,  Italy. 

M.  Ahlstrand,  Librarian,  Kongelige  Svenska  Yeteuskaps  Akademien, 
Stockholm,  Sweden. 

Professor  von  Baumhauer,  Harlem,  Netherlands. 

M.  Bruun,  Principal  Librarian,  Boyal  Library,  Copenhagen,  Denmark. 

M.  Boye-Strom,  Director,  Eoyal  Statistical  Bureau,  Christiania,  Nor- 
way. 

Dr.  Bodio,  Director,  Eoyal  Statistical  Bureau,  Borne,  Italy. 

Herr  Axel  Chariot  Drolsum,  Principal  Librarian,  Kongelige  Norske 
Frederiks  Universitet,  Christiania,  Norway. 

Dr.  Focrstemann,  Principal  Librarian,  Eoyal  Public  Library,  Dresden, 
Saxony. 

Dr.  von  G^rber,  Eoyal  Saxon  Minister  of  State,  Dresden,  Saxony. 

Professor  Dr.  Hartmann,  Director,  Eoyal  Wurtemberg  Statistical  To-^ 
pographical  Bureau,  Stuttgart,  Wurtemberg. 

Dr.  G.  Hellmann,  Director,  Eoyal  Prussian  Meteorological  Bureau. 
Berlin,  Germany. 
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Dr.  Hcyd,  Principal  Librarian,  Boyal  Library,  Stuttgart,  Wnrtem- 
berg. 

M.  G.  E.  Klemming,  Principal  Librarian,  Koyal  Library,  Stockholm, 
Sweden. 

Dr.  Laubmann,  Principal  Librarian,  Boyal  Library,  Manicli,  Bavaria. 

]\I.  Piissier,  Sous-Chef,  French  Bureau  of  International  Exchanges, 
Paris,  trance. 

M.  do  Plason,  Oouncillor,  Imperial  Boyal  Ministry  of  Foreign  Affairs, 
Vienna,  Austria. 

Dr.  Potthast,  Principal  Librarian,  Library  of  the  (rerman  Parliament, 
Berlin,  Germany. 

M.  Bichter,  Librarian,  Boyal  Public  Library,  Dresden,  Saxony. 

M.  Bigicr,  Chancellor  of  the  Swiss  Bepublic,  Bern,  Switzerland. 

M.  Sidcnblah,  Director,  Statistical  Central  Bureau,  Stockholm,  Swe- 
den. 

M.  do  Stucrs,  Councillor,  Interior  Department  The  Eague,  Nether- 
lands. 

Dr.  Volger,  Frankfort-on-the-Main,  Germany. 

William  Wesley,  Esq.,  Smithsonian  Exchange  Agent,  London,  Eng- 
land. 

Dr.  E.  Blende,  Director,  Boyal  Prussian  Statistical  Bureau,  Berlin, 
Germany. 

A  liberal  use  ha^  also  been  made  of  the  information  contained  in  the 
following  publications : 

Allgemeines  deutsches  Yereins-Handbuch.  Statistisches  Bepertorium 
dor  gelehrten  Gesellschaften  und  wissenschaftlich  gemeinniitzigen  Yer- 
eine  der  Staaten  des  dermaligen  deutscheu  Beiches,  von  Hans  Adam 
Stochr,  G.  L  F.  D.  H. 

Anuuaire  publi6  par  lo  Bureau  des  Longitudes,  Paris,  France. 

Annuals  and  State  calendars  of  all  the  cantons  of  Switzerland. 

Arskatalog  for  Svenska  Bokhandeln,  1866-1883. 

Calendario  General  del  Begno  d'  Italia,  pel  1884. 

Bibliographic  de  Belgique,  1875-1884. 

Daheim  Kalender,  1884. 

Das  UntcJTichtswesen  in  Ungam,  1884. 

Gotha  Almanac,  1884. 

Hatch's  Tasmanian  Almanac^  1884. 

Hof-  und  Staats-Handbuch  der  osterreichisch-ungarischen  Monarchie, 
188*. 

Milller,  Dr.  Johannes,  Die  wissenschafUischen  Yereine  und  Gesell- 
schaften Deutschland's  in  19.  Jahrhundert,  1884. 

Katalog  der  Bibliothek  des  deutscheu  Beichstags. 

Nioder-osterreichischer  Amts-Kalender,  Wien,  1884. 

Pugh's  Queensland  Almanac,  1884, 1885. 

Sveri^es  Staats-Kalender,  1884. 


^Om  §tm  HI  t  tb>  <ad  of  the  titto  ladioalM  woipkati  of  the  Smttkitwimn  Btptrti  (ULthMOwton- 
eiH«  the  .ficyort  and  the  MitcttUmt9u§  OolU$Uon§i  [iii].tlioM  who  reooire  the  two  pnoediag  9^4 
tktSwritkaoniam  Chniritutiani  to  KntwUdg^,] 

AFRICA. 

AIX3ICBIA. 

Algiers. 

1.  ^^Alger  M^cal"  {Algiers  Medical),    [i] 
3.  Biblioth^ae  de  la  Yillo  {City  Library),    [i] 
5.  £oole  de  M6dociiio  et  do  Pharmacio  d' Alger  {School  of  Medi- 
cine and  Pharmacy  of  Algiers),    [i] 
7.  £oole  Sup^rienre  des  Sciences : — Laboratoire  de  Physiologic 

{High  School  of  Scienees-^Physiological  Laboratory). 
9.  Joomal  de  M6decine  et  de  Pharmacie  de  I'Alg^rie  {Medical 

and  Pharmaoeuticdl  Journal  of  Algeria),    [i] 
IL  Qbservatoire  Kational  {yational  Observatory),    [i] 
13.  8od6t£d^Agniixdtnred^AlgeT  {Algiers  Agricultural  Society    [i] 
15.  SoGi6t6  Alg6rienne  de  Olimatologie,  Sciences  Physiqaes  et 
Natorelles  {Algerian  Society  of  Climatology^  Physical  and 
Natural  Sciences),    [i] 

17.  8oci6t6BiatohqueMg^neniie{Algcrian Historical  Society).  [\] 
Btett. 

19.  Academic  d'Hippoue— Soci6t6  do  E^cherche  Scientifique  et 
d'Acclimatation  {Veterinary  Academy — Society  for  Scien- 
tific Besearch  cmd  Acclimation),    [i] 
Oomtuitine. 

2L  Soci6t6  Arch6ologiqae  de  la  Province  de  Constantino  {Archaso- 

logical  Society  of  tJie  Province  of  Constantine).    [i] 
Onn. 

23.  Soci6t6  do  Gtographio  d'Oran  ( Geographical  Society  of  Oran). 

[To  be  addressed  to  care  of  M.  Jnlian  Poinssot,  15  Rue 

Royer-Oolland,  Paris,  France.] 

AZORES. 

DdTerodra. 

25.  Observatoire  M^tSorologique  {Meteorological  Observatory),    [i] 

CAPE  COI-ONT. 

(kpe  Town  {Cape  of  Oood  Hope). 

27.  Agricnltural  Society,    [i] 

29.  Folklore  Jonmal. 

31.  Geological  Survey  of  the  Colony. 
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Cape  Town  {Cape  of  Oood  Mope). — Goiitiuacd. 
33.  Meteorological  Commission. 
35.  Koyal  Observatory,    [iii] 
37.  Sir  George  Gray's  Library. 
30.  South  Alricau  Museum,    [i] 
41.  South.  African  Philosophical  Society,    [i] 
43.  South  Africa  Public  Library,    [iii] 

Somerset  East 

45.  Gill  College,    [i] 

EGTTT. 

Alexandria. 

•  _ 

47.  Ministfcro  do  FlnWrieur  {Interior  Department). 

Cairo. 

49.  The  Kh6divo  of  Egypt,    [i] 

51.  Biblioth6que  Centrale  {Central  Library),    [ij 

[Bureau  de  Statistique — ceased  to  exist,  but  the  former  di- 
rector requests  continuation  of  publications.] 
53.  InsjituD  ]6gyptien  {Institute  of  Egypt),    [iii] 
55.  Mus^e  de  Boulaq  (Baulaq  Museum),    [i] 
67.  Observatoire  Kh^divial  {KMdival  Observatory),    [i] 
59.  Soci6t6  figyptienne  {Egyptian  Society),    [i] 
01.  Soci6t6  KhMiviale  de  Geographic  {KhMival  OA>graphical 
Society),    [i] 

GUIN15A. 

Lagos. 

6S.  Wesleyau  College. 

lilBXISIA. 

Monrovia. 

G5.  Government  Library,    [ill] 
07.  Liberia  College,    [iii] 

MADKIBA. 

FonchaL 

09.  OhsQrvatoiTG^l6t6oTologiqvie{Met€orological Observatory).    [I] 

MAIiTA. 

Malta. 

71.  Public  Library.    [iJ 

MAunmus. 
Pamplemooses. 

73.  Meteorological  and  Magnetical  Observatory.    [1|  s 
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FwtLoois. 

75.  Library  of  Port  Louis,    [i] 

77.  lilcteorological  Society  of  Mauritius,    [i] 

79.  lloyal  Society  of  Arts  and  Science^,    [i] 

81.  Soci<5t6  (VAcclimatation  {Acclimation  Society).    [\] 

S3.  Soci<^t6  d'Histoiro  Naturelle  (Natural  History  Society). 

MOZASIBIQUE. 

Moambique. 

S5.  Sociedad  de  Geograiia  {Geographical  Society),    [i] 

ft 

ST.  IIBIiBNA. 

8i  Helena. 

87.  Magnetio  and  Meteorological  Observatory,    [i] 
89.  St  Heleua  Library,    [ij 


AMERICA  (NORTH). 

BRITISH  AMEEIOA. 

CANADA. 

BelleyiUe  {Ontario). 

91.  Murchisou  Scieutiilc  Socioty. 

93.  Ontario  Institute  for  the  Deaf,  Damb,  and  Blind. 

Cape  Bongo  (Qtuihec). 

95.  Lo  Naturaliste  Oanadieu  {Canadian  Naturalist),    [i] 

Gharlottetown  {Prince  Edward  IsUmd). 
*  97.  Legislative  Library. 

Clifton  {Ontario). 

99.  Victoria  University. 

Qnelph  {Ontario). 

101.  Ontario  School  of  Agriculture,    [i] 

Hamilton  {Ontario). 

103.  Hamilton  Association. 

Kingston  {Ontario). 

105.  Botanical  Society  of  Ganada. 
107.  Queen's  University. 

London  {Ontario). 

109.  Canadian  Entomologist,    [i] 

111.  Entomological  Society  [formerly  in  Toronto],    [i] 

Montreal  {Quebec). 

113.  Canadian  Antiquarian  and  Numismatic  Chronicle. 

115.  Canadian  Naturalist  and  Geologist. 

117.  Department  of  Public  Instruction,    [ij 

119.  Ecole  Normalo  Jacques  Cartier  {Jacques  Oartier  Normal 
School),    fi] 

121.  Journal  do  PInstructiou  Publiquo  {Journal  of  Pidflio  In- 
struction). 

123.  Legislative  Library  of  the  Province  of  Quebec.    [iJ 

125.  McGill  University,    [iii] 

127.  Natural  History  Society,    [i] 

129.  Numismatic  and  Antiquarian  Society. «  [i] 

131.  Koyal  Socioty  of  Canada, 
74 
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HoBtreal  (Quebec)— Gontinaed. 

133.  Soci^t6  Historiqno  do  Montreal  {Eiitarical  Sodetjf  iff  M<m 

treal).  .  |i] 
135.  St  Laurent  College. 

Ottawa  {Ontario). 

137.  Academy  of  Natural  Scieuce^. 

139.  Department  of  Agricalture.    [ij 

Ul.  Field  Naturalists'  Club. 

143.  Geological  and  Natural  History  Surrey  of  Canada,    [iii] 

145.  Libi^ary  of  Parliament,    liii] 

147.  Literary  and  Scientific  Society,    [i] 

149.  Young  Men's  Christian  Association. 

Port  Hqie  (Ontario). 

151.  Trinity  CoUcgo  School,    [i] 

Qnebeo  {Quebec). 

153.  Department  of  Agriculture. 

155.  Geographical  Society  of  Quebec,    [i] 

157.  Literary  and  Historical  Society  of  Quebec,    [i] 

159.  Parliamentary  Library. 

161.  University  Laval  {Laval  University),    [iii] 

8t  Catherine  {Ontario), 

163.  Fruit  Growers'  and  Forestry  Association  [formerly  In  To- 
ronto],   fi] 

Toronto  {Ontario). 

165.  Canadian  Institute,    [iii J 

167.  Canadian  Journal  of  Science,  Literature,  and  History. 

169.  Department  of  Education. 

171.  Government  of  Canada,     [i] 

173.  Legislative  Library. 

175.  Magnetic  Observatory-.    [iJ 

177.  Meteorological  Office  of  the  Dominion  of  Canada,    [i] 

179.  Natural  History  Society  of  Toronto. 

181.  Public  Library. 

183.  School  of  Practical  Science. 

1S5.  The  Canadian  Educational  Monthly  Publishing  Oompttoy. 

187.  Toronto  Globe. 

189.  Trinity  College. 

191.  University  College,    [iii] 

MANITOBA. 

Fort  Garry. 

193.  Institute  of  Prince  Bupert^s  Land. 


i 
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Winnipeg. 

195.  Department  of  Agricolturey  Statistics,  and  Health. 
107.  Legislative  Library. 

190.  Manitoba  Historical  and  Scientific  Society,    [iii] 
201.  St  John's  College. 

XEIV  BRUNSWICK. 

Frederioton. 

203.  Legislative  Library. 

205.  Mechanics'  Institute. 

207.  Office  of  Agricoltore  of  the  Province  of  Kew  Brunswick. 

209.  University  of  New  Brunswick,    [iii] 

St  John's. 

211.  Natural  History  Society,    [i] 
213.  Observatory. 
215.  Public  Library. 

St  John*8. 

217.  Geological  Survey  of  Newfoundland,    [i] 

210.  Legislative  Library. 
221.  "North  Star." 

NOVA  SCOTIA. 

Hali&x. 

223.  Botanical  Society  of  Canada. 

225.  Dalhousie  College,    [i] 

227.  Department  of  Mines,    [i] 

229.  Legislative  Library. 

231.  Nova  Scotia  Historical  Society,    [i] 

233.  Nova  Scotia  Listituto  of  Natural  Siciences.    [i] 

235.  Nova  Scotia  Medical  Society,    [i] 

237.  XJiiiversity  of  Halifex. 

PiotoQ. 

239.  Pictou  Academy. 

Windsor. 

241.  University  of  King's  Oollege. 

WolfviUe. 

243.  Acadia  College. 

245.  Acadian  Science  Club. 

CENTRAL  AMBEIOA. 

COSTA  RICA. 

Ban  Joii. 

247.  Central  Office  of  Statistics  and  Meteorology. 
249.  University  of  Costa  Eica.    [in] 
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GUATEMALA. 

ChiAtemala. 

251.  fnstitato  Kacional  do  Guatemala  (National  iTistituie  of  Chuata- 

mala),    [ill] 
253.  Meteorological  Observatory. 
265.  Secretaria  do  Fomento  (Department  of  Interior). 

NICABAGUA. 

Grenada. 

257.  Grenada  College. 

SAK  SAIiVADOR. 

8an  Salvador. 

250.  Musoo  Naclonal  (National  Museum). 

MEXICO. 
Ghapnltepeo  [Taxmiaya). 

2G1.  Observatorio  Astronomico  Nacional  {NationaV  Astronomieal 

Observatory),    [i] 

Onadalajara  (Jalisco). 

263.  Soci6t6  des  Ing^nieurs  do  Jalisco  (EngineertP  Society  of  Jalisco). 
2G5.  Sociedad  M^dica  do  Gnadalajara  (Medical  Society  of  Chiodala- 
jara).    fi] 

Gnanajoato  (Ouanajuato). 

267.  Golegio  del  Estado  (State  College).    [\] 
269.  Observatorio  Meteorologico  del  Colegio  del  Estado  (Meteoro- 
logical Observatory  of  the  State  College). 

KMda  (Yucatan). 

271.  Sociedad  M^dica  Farmacentica  (Medico- Pharmaceutical  So- 
ciety),   [i] 
273.  Yncate  Register  ( Yucatan  Register). 

Kezieo. 

275.  Academia  do  Mediciua  (Academy  of  Medicine),    [ij 

277.  Asociacion  M6dico  Quirurgica  "  Larrey "  (^^Larrey^  Medico- 

Chirurgical  Society).    [iJ 
279.  Biblioteca  Nacional  (National  Library). 
281.  City  Council. 

283.  Direction  G6n6ral  do  la  Statistiquo  (Bureau  of  Statistics). 
285.  El  Museo  Nacional  (National  Museum).    [i| 
287.  Escnela  do  Agricnltura  (Agricultural  School),    [i] 
289.  Escucla  do  Medicina  (Medical  School),    [i] 
291.  Escnela  Nacional  dc  Ingeneiros  (National  School  of  Engineers). 

liii] 

293.  Escuela  Nacional  Preparatori:i  (National  Preparatory  School). 
li] 
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Mexico— -Gontinaed. 

295.  Mexican  Govemment    [i] 

297.  Ministerio  de  Fomento,  Oolonizacion,  Industria  y  Gomercio 

{Department  of  Interior,  Colonization^  Industry j  and  Com- 

merce).    [i] 
299.  Ministerio  de  Justicia  y  Instruccion  Pablica  (Department  of 

Justice  and  Public  Instruction). 
301.  Ministerio  de  Trabajo  Publica  {Department  of  Public  Works). 
303.  Observatorio  Mcteorologico  Central  {Central  Meteorological 

Observatory),    fij 
305.  Bevista  GientiUca  Mexicana  {Mexican  Scientific  Review). 
307.  Sociedad  "Andres  del  Eio^  {Society  ^'Andres  del  Bio^).    [i] 
309.  Sociedad  Gientifica  "Antonio  Alzate''  {Scientific  Society  ^^An- 

tonio  Alzate^). 
311.  Sociedad  Filoiatrica  y  de  Beneficencia  de  los  Alnmnos  de  la 

Escuela  de  Medicina  {Alumni  Beneficial  Society  of  the  Med- 

ical  College),    [i] 
313.  Sociedad  Humboldt  {Humboldt  Society),    [i] 
315.  Sociedad  M^dica  {Medical  Society),    [i] 
317.  Sociedad  Mexicana  de  Geografia  y  Estadistica  {Mejrican  Oeo- 

graphical  and  Statistical  Society),    [iii] 
319.  Sociedad  Mexicana  de  Historia  Natural  {Mexican  Natural 

History  Society),    [iii] 
321.  Sociedad  Minera  Mexicana  {Mexican  Mineralogical  Society), 

[ij 
323.  University  of  Mexico. 

Paebla  {Puehla). 

325.  Observatorio  Meteorologico  del  Golegio  Gatolico  {Meteorologi' 
cat  Observatory  of  the  Catholic  College). 

San  Ltiifl  Potosi  {San  Luis  Potosi). 

327.  Instituto  Gientifica  y  Literaria  {Scientific  and  Literary  Insti- 
tute),   [i] 
329.  Sociedad  M6dica  {Medical  Society).    [\] 

Tolnca. 

331.  Instituto  Litcrario  del  Estado  de  Mexico  {Literary  Institute  of 
the  State  of  Mexico),    [i] 

WEST  INDIES. 

BAILA3IA.S. 

New  Providence. 

333.  Nassau  Public  Library,    fi]  ^ 

RATinADOES. 

Bridgetown. 

335.  Govorument  I^Icteorologicjil  Ollice.     [iJ 
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BSRMXTDAS. 

Etmilton. 

337.  Bermada  Library,    [ij 

CUBA. 

Habana  (IFavana). 

339.  Academia  do  Cioncia^  Mddicas,  Fisicas,  y  Naturalcs  do  la 
Habana  {Academy  of  Medicaly  Physical^  and  Natural 
Sciences  of  Havana),    [i] 

341.  Administracion  General  do  Correos  do  la  Isla  do  Cuba  {Post 
Office  Department  of  the  Island  of  Cuba), 

343.  luspeccion  General  do  Telografos  {Inspector- General  of  Tele- 
graphs),   [i] 

345.  Institute  do  Segenada  Ensefianza  d©  la  Habana  {Institute  for 
Preliminary  Education  in  Sciences  and  Letters), 

347.  Observatorio  Magil6tico  y  Meteorologico  del  Real  Oolegio  do 
Belen  {Magnetic  and  Meteorological  Observatory  of  the 
Royal  College  of  Belen).    [i] 

349.  Ileal  Observatorio  Fisico-Moteorologico  do  la  Habana  {Royal 
PhysicO'Meteorological  Observaton/  of  Havana),    [iJ 

351.  Eeal  Sociedad  Econ6mica  do  la  Habana  {Royal  Economic 
Society  of  Havana),    [iii] 

353.  Real  Universidad  do  la  Habana  {Royal  University  of  Ha- 
vana),   [i] 

355.  Revista  General  do  Gomunicaeiones  {Oeneral  Review  of  Com- 
munications). 

357.  Sociedad  Antropologica  {Anthropological  Society),    [i] 

GlJABBIiOUPE. 

Point-ii-Pitre. 

359.  Mus6o  PHermiuier  (fierwitnier  Museum),    [i] 

^  JAMAICA. 

Kingston. 

361.  Public  Musenin. 

363.  Royal  Society  of  Arts  of  Jamaica,    [iii] 

TIUNIDAD. 

Port  of  Spain. 

305.  Scientific  Society  of  Trinidad,    fi] 

TiruK»s  isjMj^ms. 
Grand  Turk. 

367.  Pttblic  Library  of  Turk's  and  ('uicos  Islands     [i| 


1 


AMEBICA  (SOUTH). 

ARGENTINIS  11EPUDL.IC. 

Buenos  Aires. 

3G0.  Asociacion  M6(lica  Bouaerenso  (Buenos  Aires  Afedical  So 
ciety).    \\] 

371.  Bibliotcca  Nacional  (National  Library),    [ij 

373.  Biblioteca  Pfiblica  (PuMi4)  Library),    [i] 

375.  lostituto  Geogr&fico  Argentino  (Argentine  Oeographical  In- 
stitute),   [i] 

377.  Institato  Historio-Geogr^fico  del  Bio  de  la  Plata  (UistoriO' 
Geographical  Institute  of  La  Plata). 

379.  Minist^re  de  rint^riour  (Department  of  the  Interior). 

381.  Minist5re  des  Affaires  Etrangferes  (Foreign  Office). 

383.  Mnnicipal  Aathority. 

385.  Museo  Piiblico  do  Bnenos  Aires  (Public  Museum  of  Buenos 
Aires),    [iii] 

387.  Ofieina  Naeional  do  Estadistioa  Gomercial  do  la  Eepubliea 
ArgentiDa  (National  Bureau  of  Commercial  Statistics  of 
the  Argentine  Republic). 

389.  Sociedad  Gientlflca  Argentina  (Argentine  Scientific  Soci- 
ety), [i] 

391.  Sociedad  Entomol6gica  Argentina  (Argentine  Entomological 
Society),  [i] 

393.  Sociedad  Paleontol6gica  de  Bnenos  Aires  (Paleontological 
Society  ofBunso  Aires),    [i] 

395.  Sociedad  Bnral  Argentina  (Agricultural  Society).    [iJ 

397.  Sociedad  Zool6gica  Argentina  (Zoological  Society).    [\] 

399.  Statistical  Bnreau.    [i] 

401.  TTniversidad  de  Bnenos  Aires  (University  of  Buenos  Aires) 

[Biblioteca  Universitaria].    [i] 
Cordoba. 

403.  Academia  Nacional  de  Ciencias  Exactes  (National  Academy 

of  Exact  Sciences) .    [i] 
405.  Observatorio  Naclonal  Argentino  (Ar^^tinaJ^To^ionaZ  Obser- 
vatory),   [i] 
407.  Oflcina  Meteorol6gica  Argentina  (Argentine  Meteorologieal 

Bureau),    [i] 
409.  Periodico  Zool6gico  (Zoologist). 

la  Plata. 

411.  Oflcina  General  do  Estadistica  de  la  Provincia  do  Bnenos 

Aires  (Ocneral  Statistical  Bureau  of  the  Provinceof  Buenos 

Aires). 
80 
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BOLIVIA. 

Oraqnitaca. 

413.  University,    [i] 

_  BBAZIIi. 

Artileia  {Ceard). 
415.  Library. 

Bio  Janeiro. 

417.  Emperor  of  Brazil,    [iii] 

419.  -^luials  Brazil  de  Medicine  {Bra^lian  AnndU  of  Mpdieime). 

421.  ^^  AnxiJJiador  de  Industiia  Nacional''  (iAimZtai^  of  JTaticnal 
■       "indu^.     [ii'  '      '    •  ^  -^    ' 

•  423.  Biblioteca  National  (National  Library),    rill 

425.  BritiBlii  Lil^ra>iy.    [}] 

427.  Con^mis^  Centira^  Brazileiro  de  PermutacSea  Ip^temacio- 
nsies  (Central  $razili4n  Commission  of  International  Bx* 

429.  Conseii  Manicipal  {Municipal  Co>uncil), 

431.  Escola  de  Mines  de  Onro  Preto  {Stininff  Aca4^my  of  Ouro 
Preto).    "'  '      ■     '   ■'"  ■'■""       '•' 

433.  Oazeta  M^dica  {Medical  Gazette). 

435.  Gpyernment  of  Bi;^zil.    [i] 

437.  Imperial  Academy  of  Medicine. 

439.  Institnto.  Historico,  Geografico  y  Ethnografico  {Ristoricalj 
Geographical^  ijLt}d  Ethnographical  Institute),    [i] 

441.  Ministfere  des  Travanx  Publiques,  dn  Commerce  et  de  I'Agri- 
culture  (Department  of  Public  Worlcs^  Coiiuimerp^^and  Ag- 
riculture). 

443.  Ministerio  dos  Negacios  Estningeiros  (foreign  OjjRo^). 

445.  Moseu  Nacional  (National  Museum),    [i] 

447.  Nautical  Observatory.    [1] 

449.  PalsBStra  Scientific  Society.    |ij 

451.  Boyal  Geographical  Society,    [i] 

453.  Seocion  dc  la  Sociedad  Geografia  de  Lisbon  (SeetUm  of  the 
Lisbon  Qeogrqphical  Society). 

455.  Sodedad  Qeologica  de  Sio  Janepx)  (Geological  SoetetyofBio 
Janeiro). 

457.  Statistical  Bureau. 

• 

Ban  Panla 

459.  Morton  College. 

HIUT^SP  GI7I4NA. 

Georgftown. 

•461.  Geological  Survey  of  British  Guiana. 
403.  Observatory,    [i] 
465.  Queen's  College,    [i] 

4G7.  Koyal  Agricultural  and  Commercial  Society,    ft] 
H.  Mi.i.  15 {\ 
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cniLE. 

Santiago. 

4G9.  Ac'dilemiii 'Militar  {Military  Acad€7ny),    \\] 

471.  Biblioteca  Nacional  (Kaiional  Library),    [iii] 

473.  Bureau  de  Statistiqae  {Bureau  of  Statistics),    [i] 

475.  El  Piano  Topogrdflco  {Topographic  Bureau),    [i] 

477.  Government  of  Chile,    [i] 

470.  Meteorological  Office. 

481.  Miniature  de  I'lnt^rieur  {Department  of  the  Interior). 

483.  Ministro  de  Instmccion  Publico  {Department  of  Public  Jn- 

struction).    [\] 
485.  Museo  Nacional  {National  Museum). 
487.  Observatorio  Kacional  {NatUmdl  Observatory),    [i] 
489.  Oflcina  Hidrogrdflca  de  Chile  {Rydrographic  Office),    [i] 
491.  Sociedad  de  Historia  Natural  {Natural  History  Society),    [i] 
493.  Sociedad  Medica  {Medical  Society).    [Calle  de  San  Diego, 

No.  47.]    [i] 
495.  Universidad  de  Chile  {University  of  Chile),    [iii] 

Valparaiio. 

497.  Direction  de  la  Statistique  du  Commerce  {Bureau  of  Com- 
mercial Statislics). 

COLOMBIA. 

Bogota. 

499.  Central  Commission  of  Exchange — National  Library. 

501.  Government  of  Colombia,    [i] 

603.  National  Library,    [iii] 

505.  Observatorio  Astronomico  Nacional  {National  Astronomical 
Observatory). 

607.  Observatorio  Flammarion  {Flammarion  Observatory). 

509.  Secretaire  des Travaux  Publiques  et  des  Postes  {Department 
of  Public  Works  and  Post-Offiee  Department). 

511.  Sociedad  de  Estadistica  y  Geografia  de  Colombia  {Statistical 
and  Oeographioal  Society  of  Colombia). 

513.  Sociedad  de  Medicina  y  Ciencias  Naturales  {Society  of  Medi- 
cine and  Natural  Sciences). 

515.  Sociedad  de  Naturalistas  Colombianos  {Society  of  Colombian 
Naturalists),    [i] 

Medellin. 

517.  University  d'Antioquia  {University  of  Antiochia).    [i] 

Panama. 

519.  Administrador  de  la  Aduana  {Customs  Office). 

521.  Gazetta  Oflcial  de  Panama  {Official  Gazette  of  Panama.) 
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DUTCH    GUIANA. 

lahia. 

523.  Belgian  Consulate,    [i] 

PAimxaaiibo.  * 

525.  Sarinaamsche  Koloniaale  Bibliotheek  (Surinam  OoUmiai 
Library),    [i] 

ECUADOIL 

527.  Minist^re  des  Finances  et  des  Travanx  Pabliqaes  {Depart^ 

ment  of  Finances  and  Pid>lio  Works). 
529.  Observatorio  Astronomico  del  Colegio  Nacional  {Astranam- 

teal  Observatory  of  the  National  College),    [i] 

PAKAOUAT. 

Afoncion. 

531.  Minister  of  Foreign  Belations. 
533.  United  States  Consulate,    [i] 

PERU. 

535.  Acad^mia  de  Ciencias  'SB,tiiTa\eH{Aeadeinyo/Natufml Soienee$)» 

537.  Cuerpo  de  Ingenieros  del  P6ru  (Engineer  Corps),    [ij 

539.  Escuela  de  Ingeniero  (Engineer  School). 

541.  Facnltad  de  Medicina  (Medical  Faculty). 

543.  Minister  of  the  Interior. 

545.  National  Library,    [iii] 

547.  Sociedad  Geograflca  (Geographical  Society). 

549.  Statistical  Bureau,    [i] 

551.  Universidad  ( University),    [i] 

UBUGUAT. 

Montevideo. 

553.  Bureau  de  Statistique  (Statistical  Bureau),    [i] 

555.  Government  of  Uruguay. 

557.  Ministfere  de  Finance  (Treasury  Department),    [i] 

559.  Minist^re  de  la  'Guerre  ( War  Department),    [i] 

561.  Soci6t6  de  Medicine  (Medical  Society),    [i] 

563.  United  States  Consulate,    [i] 

VENEZUELA. 

Caraoas. 

565.  Escuela  M^dica  (Medical  School).    \i] 

567.  Gazeta  Cientifica  (Scientific  Oazette).    [i] 

569.  La  Union  M6dica — Organo  del  Gremio  Medico  de  Venezuela 
(Medical  Union; — Organ  of  the  Medical  Society  of  Vene- 
zuela). 

571  Sociedad  de  Ciencias  Fisicas  y  Naturales  (Society  of  Physical 
and  Natural  Sciences). 

573.  Sociedad  Economica  de  Amigos  del  Pais  (Economical  Soci- 
ety of  the  Friends  of  Pea^ie).    [iii] 

575.  Universidad  de  Caracas  ( University  of  Caracas). 


ASIA. 

BBinSH  BUBBCAH* 

677.  The  Ohief  Engineer  of  British  Bormali. 


r        •    * 


CBUXA.* 

Canton. 

679.  Deputy  of  the  Bureau  of  Foreign  AlBdra.    ^] 

Hong-Zong. 

581.  Meteorological  Observatory. 

Pekin. 

683.  Imperial  Tungwen  College,    [i] 
f^.  KuBg-Pu  {Board  of  Warki). 

BhanghaL 

[Chinese  Educational  Mission  School — does  not  eidst] 
587.  Chinese  Gtovemment  Department  for  the  Translation  of  For- 
eign Scientific  Books. 
589.  Chinese  Polytechnic  Institution  and  Beading  Boom. 
591.  Chinese  Scientific  and  Industrial  Magazine. 
593.  Imperial  Chinese  Maritime  Customs,  Engineer's  Office.    [1} 
[Kwong-Ei-Chiu.    (See  Deputy  of  the  Bureau  of  Foreign 
AfiGurs  in  Canton.)] 
595.  Literary  and  Debating  Society. 

597.  Magneto  aoid  Meteorological  Obseryatory  of  the  Imperial 
Bussiw  Legation,    [i] 

599.  Boyal  Asiatic  Society  (China  Braiicl^}.     [Care  o^  Jame» 

Bairn,  1  Haymarket,  London,  England.]    [iii] 
[Scientific  Society^does  not  exist] 
601.  Statistical  Department  of  Inspector-General  of  Customs.. 
603.  Zi-Ea-Wei  Observatory,    [i] 

ngf>TA- 

bad. 

607.  Meteorological  Reporter  to  the  Ooremment.    [i] 

Benares. 

600.  Sanscrit  College,    [i] 

84 
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Sambaj. 

611.  Ain^caltural  DepairtmeDt  of  the  Bombay  Presidency. 

613.  Bombay  Oeogniphical  Society,    [iii] 

615.  BombiEiiy  Obv^mment.    [1] 

617.  Oeological  Society. 

619.  Grovertim^iit  Central  Maseuin.    [i] 

621.  Govemment  College  (formerly  Bombay  CTDiversity).    [i] 

623.  OovernmeDt  Observatory,  Colaba.    [ij 

625.  Literary  Society  of  Bombay. 

627.  Meteorological  Office,    fi] 

629.  Boyal  Asiatic  Society  (Bombay  Branch),    [iii] 

631.  Bassoon  I^Iechauics'  Institute,    [i] 
633.  Sir  Jamsetjee  Jeejeebhoy  Translation  Fand.    [i] 
635.  ^'  The  Indian  Antiquary.''    [iJ 

Calentta. 

637.  Agrionltural  and  Horticultural  Society  of  India,    [i] 

639.  Asiatic  Society  of  Bengal,    fiii] 

641.  Chamber  of  Commerce,    fi] 

643.  Geological  Survey  of  India.    [Packages  to  be  sent  to  the  caic 

of  tiitbner  &  Co.,  London,  England.]    [iii] 
645.  Imperial  Indian  Museum,    [i] 
617.  Indian  Medical  Gazette.    [iJ 

649.  Indian  Museum. 

651.  Medical  and  Physical  Society,    [i]  ' 
653.  Meteorological  Office,    [i] 
655.  Revenue  and  Agricultural  Department    [i] 
657.  St  Xavier's  College. 

650.  Snrgeon-OeneraPs  Office. 

661.  Under  Secretary  to  Gk>vemihent  of  BengdL    [i] 

Colombo  (Ceybm). 

to3.  Government  of  ^eylon.    [i] 

665.  pbs^rvaiory  of  Mr.  Green,    [i] 

667.  Office  of  the  Meteorological  System.    [iJ 

669.  Boyal  Asiatic  Society  (Ceylon  Branch),    [iiij 

Sohfa-BiUL 

671.  Or^t  Trigonometriidal  Survey  of  IndiiL    [1] 

673.  Escola  Medico-Cirurgioa  (If e^ieo-iSfi«rjrJ<'^  ^  [Packaged 

to  l>e^iit  through  tlie  Escola  Polytechnica,  Lleibon,  Par* 
tngaL]    [I] 

Jaflha  (Ceifbm). 

675.  JafFha  College.    [1] 

Zvraohea. 

677.  Mniiinpnl  Library  and  Museum,     fl]  '^ 
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Hadraft. 

679,  ArchaBological  Sarvey  of  Southern  India, 

681.  East  India  Company's  OfSce.    [i] 

683.  Grovemment  Central  Museum  and  Library,    [i] 

685.  Literary  Society,     [iiij 

687.  Madras  Journal  of  Literature  and  Science. 

689.  Madras  Observatory,    [i] 

691.  "Theosophist." 

Heilgherriet. 

693.  Public  Library,    [i] 

Poonah. 

695.  Civil  Engineering  College. 

Soorkee. 

697.  Thomason  College  of  Civil  Engineering,    [iii] 

Saharaupus. 

698.  Government  Botanical  Garden. 

Simla. 

699.  Eevenue  and  Agricultural  Department,  Government  of  India. 
701.  Surgeon-General  of  India. 

703.  United  Service  Institution  of  India,    [i] 

Treyandmm. 

705.  Observatory  of  His  Highness  the  Bi^ah  of  Travancore.    [i] 
707.  Trevandrum  Museum. 

JAPAN. 

ToUa 

,  709.  Emperor  of  Japan,    [i] 
711.  Agricultural  Bureau  of  Japan. 
713.  Asiatic  Society  of  Japan  (formerly  in  Yokohama),    [i] 

716.  Chi-gaku-kio-kuwai  {Oeographical  Society),    [i] 

717.  Chi-shi-tsu-kio-ku  (Bureau  of  Geological  Burveying).    [Com- 

merce and  Agricultural  Department] 

719.  Department  of  Law,  Science,  and  Literature  in  the  Tokia 
Daigaku. 

721.  Deutsche  Gtosellschafb  fiir  Natur-  und  Ydlkerkunde  Ost- 
Asiens  (Oerman  Society  of  Natural  History  and  Ethnology 
of  Eastern  Asia),    [i] 

723.  Kiyoiku  Hakubutsukwan  [Educational  Department). 

725.  Minister  of  Foreign  Affairs. 

727.  Mombusho  Museum  (EducaiionaL  Museum  of  the  Imperial  Uni- 
versity).   [Care  of  Kiyoiku  Hakubusukwan.]    [iii] 

729.  Observatory  of  the  Tokio  Daigaku.     [i] 

731.  Roma-Ji-Kwai  (Society  for  the  Translation  of  Japanese  in  Bo- 
man  Letters). 
f 
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fokio— Continaed. 

733.  Seismological  Society  of  Japan. 

735.  Sci-LKwai  (Society  for  the  Advancement  of  Medical  Science). 

737.  Society  of  Health. 

739.  Tokio  Daigaku    {Imperial    University).     [Formerly  E&isei 

Gakkoj.    [iii] 
741.  Tokio  Dzashokwan  (Tokio  Library). 

Totadianuu 

743.  Deatsche  Gesellschaft  flir  Natarwissenschaft  and  Heilkonde 

(Oerman  Society  for  Natural  and  Medical  Sciences). 
745.  Imperial  College,    [i] 
747.  Japanese  Gazette. 

JAVA. 

BttaTia. 

749.  Bataviaasche  Genootschap  van  Kuusten  en  Wetenschappen 
(Batavian  Academy  of  Arts  and  Sciences),    [iii] 

751.  Geneeskandige  Yereeniging  in  Nederlandsch-Indie  {Medical 
Association  of  Netherlands-India),    [i] 

753.  Koninklijke  Natnrknndige  Yereeniging  in  l^ederlandsch- 
.     IndiS  {Royal  Natural  History  Society  of  Netherlands- 
India),    [iii] 

755.  Magnetic  and  Meteorological  Observatory,    p] 

757.  Nederlandsch-IndischeMaatscbappiJ  vanNijverbeiden  Land- 
bouw  {Industrial  and  Agricultural  Society  of  Netherlands- 
India),    [i] 

759.  Tidschrifb  for  Indische  Taal-  Land-  en  Yolkenkunde  {Journal 
of  Indian  Philology  and  Folklore). 

761.  Tidschrift  for  Nederlandscli-IndiS  ( Gazette  of  Netherlands- 
India),    [ij 
Svitmsorg. 

763.  Botanisclier  Garten  {Botanical  Garden). 


765.  Indisch  Aardrykskundig  Genootschap  {Indian  Geographical 
Society),    [i] 


PHZLIPPINB  ISLiANDS. 


767.  Horto  Botanico  Mamlensis  {Botanical  Garden  of  Manila).    [1] 
769.  Obeervatorio  Meteorologico  del  Ateneo  Municipal  {Meteoro- 
logical Observatory  of  (he  Municipal  University),    [i] 
771.  Boyal  Economical  Society,    [iii] 


Hxi^p<xr6ii 

773.  Convict  Jail  Hospital,    [i] 

775.  Baffles  Library  and  Mnseam.    [i] 

777.  Boyal  Asiatic  Society,    [i  | 


AUSTRALASIA. 

AUSTRALIA. 

mrw  SOUTH  waxjbs. 
SydnAj. 

779.  Agricoltnral  Society  of  New  South  Wales,    [i] 

781.  Australian  Museum,    [i] 

78?.  ^'Australian  Practittoner."    [ij 

785.  Corporation  of  the  City  pf  Sydney,    [i] 

787*  Council  of  Education,    [i] 

789.  Free  Public  Library,    [i] 

79L  Oeographical  Institute,    [i] 

793.  (Geographical  Society  of  Australasia  (New  South  Wales 

Branch). 

795.  Gtovemment  of  New  South  Wales.    [iJ 

797.  Gtovemment  Observatory.    [iJ 

799.  '^innean  Society  of  New  South  Wales,    [i] 
801.  Mining  Department    [i] 

893*  Parliamentary  Literary. 

800.  Boyal  Society  of  New  South  Wales,    [iii] 
807.  ISydney  College,  Library .    [iJ 

809.  Technical  and  Working  Men's  College. 
811.  University  of  Sydney,    [iii] 

^nndior. 

813.  Private  Observatory  of  John  Tebbutt.    [i] 


t  <  '•  >  i 


QUXSKStiAKD. 

Brisbane. 

815.  Acdimattzation  SQciiaty.    [i] 
817.  Colonial  Secretary's  Office,    [i] 

[Qdvta^tteni  of  I^H^eeiisUuid.    (See  06toni&l  Sectetary^s 
Office.)] 
^19.  ii6tf^naneM  M^t^T(A6i^^  t^ 

821.  Parliamentary  Library,    [i] 
823.  Queensland  Museum  of  Natural  History. 
825.  Begistrar-General. 
827.  Boyal  Society  of  Queensland. 

Towntvilla. 

829.  Geological  Survey  of  Queensland. 
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SOUTH  AUSTRAXIA. 

831.  Adelaide  University,    [i] 

835.  Astronomical  Observatory,    [i] 

837.  Grbvemment  Botanic  Garden.    |  i] 

839.  Grovemment  of  South  Australia,    f  i] 

841.  Inspector-General  of  Schools,    [i] 

843.  Parliamentary  Library,    [i] 

845.  Royal  Society  of  South  Australia,    [i] 

847.  South  Australia  Institute,    [i] 

TASMANIA. 

Hbbtrton. 

849.  Government  of  Tasmania,    fi] 

851.  Library  of  Parliament. 

853.  Magnetic  and  Meteorological  Observatory,    [t] 

855.  Museum  of  the  Boyal  Society  of  Tasmania  and  Herbarium 

and  Botanical  Department. 
857.  Boyal  Society  of  Tasmania.    [Packages  sent  througH  G. 

W.  Wheatley  &  Co.,  165  Leadenhall  street,  LondoUi 

E.C.]    [iii] 
859.  Tasmania  PubUc  Library,    [i] 
[Mechanics'  Institute— closed.] 

Launeetton. 

861.  LanncestoD  Public  Library,    [i] 

863.  Mechanics'  Institute  and  School  of  Arts,    [i] 

VICTORIA. 

CoUingwood. 

865.  Field  Naturalists'  Club  of  Yicitoria.    p] 

StaaraldffilL 

867.  Mechanics^  Institute,    [i] 

MellMmnie. 

869.  Australian  Medical  Journal,    [i] 

871.  Botanical  Gkurden.    [i] 

873.  Corporation  of  the  City  of  Melbourne.    [I]  , 

875.  Department  of  Mines  and  Water  Supply,    [t] 

877.  Eclectic  Association  of  Victoria,    [i] 

879.  ^:^ieid  ifattilr^lUts'  Club. 
881.  Geographical  Society,    [i] 

883.  Geological  Survey  of  Victoria,    [ij 
885.  Government  of  Victoria,    [i] 
887.  Melbourne  Museum. 

880.  Melbourne  Observatory,    [i] 

[Mining  Department.    (See  Department  of  Mines,  &o.)] 


J 
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Melbonme — Continaed. 

891.  JS'ational  Maseum  of  Victoria,    [i] 
893.  I^ataral  History  Society,    [ij 

896.  Parliamentary  Library. 

897.  Pablic  Library,  Maseum,  and  National  Gallery,    [iii] 
899.  Boyal  British  Branch  Mint,    [i] 

901.  Boyal  Philosophical  Society  of  Victoria,    [i] 

903.  .Boyal  Society  of  Medicine,    [i] 

905.  Boyal  Society  of  Victoria,    [i] 

907.  Southern  Science  Becord. 

909.  University  of  Melbourne,    [iii] 

911.  Zoological  and  Acclimatization  Society,    [i] 

TTEST  AUSTRALIA. 

Perth. 

913.  Meteorological  Superintendent.    [1] 

NEW  ZEALAND. 
Auckland. 

915.  Auckland  Free  Public  Library,    [i] 
917.  Auckland  Institute,    [i] 
919.  Auckland  Museum. 

ChriitchnrcL 

921.  Canterbury  Acclimatization  Society,    [i] 

923.  Canterbury  Museum,    [i] 

925.  Geological  Survey  of  the  Province  of  Canterbury,    [i] 

927.  Philosophical  Institute  of  Canterbury,    [i] 

Dunedin. 

929.  Otago  Institute,  [i] 
931.  Otago  Museum,  [i] 
933.  Otago  University. 

HoUtika. 

935.  Westland  Institute,    [i] 

InvercargiU. 

937.  Scotland  Institute. 

Hdfon. 

939.  Nelson  Association  for  the  Promotion  of  Science  and  In 

dustry.    [i] 
941.  Nelson  Institute,    [i] 

Wellington. 

943.  Chief  Inspector  of  Weights  and  Measures,    [i] 
945.  Colonial  Botanic  Garden,    [i]  • 

947.  Colonial  Laboratory,    fi] 
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WdUngteiL — Contmaed. 

949.  Colonial  Maseam  and  Geological  Surrey  Department,    [i] 

951.  Colonial  Observatory,    [i] 

953.  Oovemment  of  New  Zealand,    [i] 

955.  Government  Observatory,    [i] 

957.  Government  Printing  Office. 

959.  Meteorological  and  Weather  Department,    [i] 

961.  New  Zealand  Geological  Sorvey.    [i] 

963.  New  Zealand  Institute,    [ii] 

965.  New  Zealand  Public  Library,    [i] 

966.  Parliamentary  Library,    [iii]* 

967.  Patent  Office  Library,    [i] 

978.  Wellington  Philosophical  Society,    [i] 

969.  Wellington  Public  Library,    [i] 

970.  Westland  Naturalists'  and  Acclimatization  Society.       [i] 

POLYNESL^. 

SANDWICH  ISLANDS. 

Honolulu. 

971.  Government  Geological  Survey. 

972.  Hawaiian  Gazette. 

973.  Hawaiian  Govenment  Library. 

974.  Minister  of  the  Interior. 

975.  Oahu  College. 

[Boyal  Agricultural  Society  has  tamed  over  its  boobi  to 
the  Hawaiian  Government  Library  .J 

976.  Scientific  Society. 


EXJUOPB. 

AlTSTRIA-IinXG  ART. 

Agram  [Zagrab]  {Croatia). 

977.  Gtosellschaft  fUr  sUdslaviscbe  AlterthtLtner  {Societpfar  South 
Slavic  Antiquities),    [i] 

979.  Handete-  and  Oe^erb^-Kaminer  flir  Kroatien  {Ohdmber  of 
Commerce  and  Bodrd  of  Trade  for  Croatia),    [i] 

981.  KtbiitiscKe  Arcliiiologtecbe  O^IIschaft  {Crodtidn  Areha- 
ohgieal  Society). 

983.  KroatiBch-Slaronische  Lahdwirtlischafts-OeBellBohaft  {Ag- 
ricultural Society),    [i] 

985.  Landwirthschaftliche  Zeitang  {Agricultural  Journal),    [i] 

987.  National  Maseum.    [i] 

989.  Bedaktion  der  ^^Oospodarski  List"  {Editor  of  the  ^^Ooe- 
podarahi  List.^)    [i] 

991.  SUddavische  Ak^d^mie  d^r  Wissens^haft^n  and  Ettnate 
{South  Sla/rio  Acadek^  of  Science  dnd  Art),    [i] 

993.  Trogova6ko  Obrtni^ka  Komora  {Statistical  ^uredu).    [ij 

J(95.  TJilitfertitSt  {U^iherHty).    [i] 

Blitriti  {Austria). 

997.  Gewerbeachole  {Industrial  School),    [i] 

Bregeni  {Austria). 

999.  Yorarlberger  Mnseams-Verein  ( VorarJberg  Museum  Soetety). 

[i] 

Britain  {Austria). 

1001.  E.  E.  Mahnsch-Schlesiache  Gtesellaohaft  flir  Ackerban, 

Nator-  and  Landeskonde  {Imperial  Boyal  Moraietat^Si- 

lesian  Society  of  Agriculture^  Katural  History j  and  Oeog- 

raphy).    [i] 

1003.  Mfthriaoh-SchleBischea  Blinden-Ensiehonga-InBtitat  {Mora- 

via/n-Silesian  Institute  for  Educating  the  Blind),    [i  J 
1005.  Natarforschender  Yerein  {Naturalists  Society)  [iii] 

Bndapatt  {Hungary). 

1007.  FSvarosi  statisztikai  Hivatal  {Statistical  Bureau),    [i] 
1009.  Oeologische  Oesellschaft  fttr  Ungarn  {Oeologioal  Society  iff 

Hungary),    [iii] 
1011.  nandels-Akademie  {Commercial  Academy)  [i] 
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Bttdtpatt  {Hungaryy-Continned. 

1013.  Handels-  nnd  Gewerbe-Kammer  (Chamber  of  Cofnmeroe  and: 
Trade).    \i] 

1015.  Indastrielle  Gesellschaft  {Industrial  Society).    [\] 

1017.  K.  K.  Egyetem  Eathol.  F5^m  nasinm  {Imj^erufl  Egyai  Oatk-- 
olio  GuvnnaHum).    [i] 

1019.  K.  K.  Stemwarte  {Imperial  Boyai  Observatory). 

IjW^l.  K.  Gteograp^i^ch^  Ipati.tat  (%ya2  Gepgraphicdf  Ii/atiUUe).. 

1023.  K.  Magyar  Term^szettadom^yi  T^ulat  (Soyal  Hunga- 
rian Society  of  Natural  Sciences),    [iii] 

1025.  K.  Magyar  Tndom&pyos  Egyetem  (Boyal  Hungarian  Uni- 
versity).    [iiij 

1027.  K.  Ob^r-Oymnasiam  (Boyal  Higher  Oymnasiufn).    [i] 

1029.  K.  Ober-Bealschale  (Boyal  Prtwtical  Sckpol)^    [i] 

1031.  K  XJDgar.  Central- Anstalt  fUr  Meteorolog^e  and  Erdmag- 
netismos  (Boyal  Hungarian  Central  Institute  of  Meteor- 
ology and  Terrestrial  Magnetism),    [i] 

1033.  K.  Ungar.  Geologische  Anstalt  (Boyai  Hungarian  Oeologi- 
col  Institute),    [i] 

1035.  Lebens-Versicherungs-Gesellschaft  "Anker''  (^^ Anchor^ 
Life  Insurance  Company). 

1037.  Magyar  Fpldr^'zi  Tarsasag. 

1039.  Mskg^2kTlSemzei\Wi^ewai  (Hungarian  National  Museum),  [i] 

1041.  Magyar  Tadomdnyos  Akademia  (^un^arian  Acodem]^).  [iii], 

1043.  Ministeriam  fUr  Agricultur  and  Industrie  (Ministry  of  Ag- 
riculture and  Industry),    [i] 

1045.  Mas^  d'AnthropoIogie  de  PUniversit^  (Anthropplogicat' 
Museum  of  the  University). 

1047.  Natarforschender  Yerein  (Natural  History  Society). 

1049.  Oesterreich  •  Ungarische  Staats  -  Eisenbahn  •  Gesellschaft 
(AustrO'Hungarian  Bailroad  Society).  [Theresien  Bing 
30.j 

1051.  Pestv&ros  Ktatisztikai  Hivatal  (Statistical  Bureau  of  the 
City),    [i] 

1053.  Polytechnische  Schnle  (Polytechnic  School). 

1055.  PrSsidiam  des  E5niglich  TTngaiischen  Ministerinms  (Presi- 
dent of  the  Boyal  Hungarian  MMistry). 

1057.  Soci6t6  de  Gfographie  de  HoBgrie  (Hungarian  Oeographical 
Society).    \i] 

1059.  Termeszetr^zi  Fa^tk. 

Onnowiti  (Austria). 

1061.  K.  K.  Universitlits-Bibliothek  (Imperial  Boyal  University 

lAbrary).    [iii] 
1063.  Yerein  fUr  Landeskaltar  and  Landeskande  im  Herzog- 

thame  Bakowina  (Society  for  Agriculture  and  Oeography* 

of  the  Buchy  of  Bukowina).    [i] 
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{lUyria), 

1065.  K.  K.   Marine-Akademie  {Imperial   Royal  Naval  Acad- 
emy).    [i] 

Cfalaoz  {Austria). 

1067.  Commission  Europ^nne  de  Danube  {European  Danube 
Commission).    [\] 
CMn  {lUyria). 

1069.  K.  K.  Ackerbaa-Oesellschaft  (Imperial  Boyal  Agricultural 
Society),    [ij 

.   Qrftti  (/Styria). 

1071.  Akademie  flir  Handel  and  Indostrie  {Academy  of  Commerce 
and  iTidustry).    [i] 

1073.  Historischer  Yerein  iiir  Steiermark  {Historical  Society  of 
Styria).    [iJ 

1075.  K.  K.  Erstes  Staats-Gymnasium  {Imperial  Boyal  State  Oym- 
nasium).    [i) 

1077.  K.  K.  SteiermHrkischer  Gartenbau-Yerein  {Imperial  Boyal 
Styrian  Horticultural  Society),    [i] 

1079.  K.  K.  SteiermUrkische  Landwirthschafts-G^sellschaft  {Im- 
perial Boyal  Styrian  Agricultural  Society),    [i] 

1081.  K.  K.  Universitat  {Imperial  Boyal  University),    [iiij 

1083.  Landes-Bibliothek  am  Steiermark.  Landschaftlichen  Joan- 
nenm  {Styrian  National  Library  at  the  Joanneum).    [i] 

1085.  Mineralogisches  Museum  des  Steierm^rkischen  Land- 
schaftlichen Joanneums(/S^^rtan  National  Miner alogical 
Museum  of  the  Joanneum), 

1087.  Naturwissenschaftlicher  Yerein  fur  Steiermark  {Styrian 
Society  of  Natural  Sciences),    [i] 

1089.  Steiermarkischer  Industrie-  und  Gewerbe- Yerein  {Styrian 
Industrial  and  Polytechriical  Society),    [i] 

1091.  Steiermarkische  LandesOber-Bealschule  {Styrian  Higher 
'^ Beal^  School).    [\] 

1093.  Yerein  der  Aerzte  in  Steiermark  {Styrian  Society  of  Physi- 
cians),  [i] 

Eermannftadt  {Transylvania). 

1095.  Siebenbtirgischer  Yerein  iiir  Naturwissenschaften  {TransyU 

Tanian  Society  of  Natural  Sciences),    [iii] 
1097.  Yerein  flir  Siebenbtirgische  Landeskunde  {Transylvanian 

Oeographioal  Society),    [i] 

Innsbmck  (Tyrol). 

1099.  Ferdinandeum.    [iu] 

1101.  K.  K.  Nord-Tirolische  Landwirthschafts-Gesellschaft  {Im- 

perial  Boyal  Agricultural  Society  of  North  Tyrol),    [i] 
1103.  Naturwissenschaftlich-Medicinischer  Yerein  {Society  of  Nau 

ural  and  Medical  Sciences),    [i] 
1105.  Universitats-Bibliothek  ( University  Library),    fi] 
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Xaloesa  {Hungary), 

1107.  StemwoTte  {Observatory). 

BftgenAarth  {Carinthia). 

1109.  Oeschichts-Yerein  fUr  Etoiten  {Historical  Society  of  Carin- 
thia).   [i] 

1111.  Handels-  and  Gewerbe-Eammer  {Chamber  of  Commerce  and 
Board  of  Trade),    [ij 

1113.  EfimtnerischerOartenbaa-YereiD  {Carinthian Horticultural 
Society). 

1115.  Kfimtnerischer  Indastrie-  nnd  G^ewerbe-Yerein  {Carinthian 
Industrial  and  Polytechnical  Association),    [i] 

1117.  K.  K.  Landwirthscliafts-Oesellschaft  {Imperial  Boyal  Ag- 
ricultural Society),    [i] 

1119.  K.  E.  Sladien-Bibliothek  {Imperial  Boyal  Collegiate  Li- 
brary),   [r] 

1121.  Katurbistorisches  Landes-Museum  in  Eamten  {Carinthian 
l^ational  Museum  of  Natural  History),    fi] 

1123.  Section  Elagenfurt  des  Berg-  nnd  HiittenmlLnnischen  Yer- 
eines  fUr  Steiermark  nnd  Elirnten  {Klagenfurt  Section  of 
the  Mining  and  Smelting  Society  of  Siyria  and  Carinthia) 

KlaiuenbTirg  {Transylvania). 

1125.  Edelyi  Museum  Egylet  {National  Museum),    [i] 
1127.  Eoniglicher  Botanischer  Garten  {Boyal  Botanical  Garden). 
1129.  Eoniglich  Ungarische  Universitat  {Boyal  Hungarian   Uni- 
versity). 
1131.  Magyar  Novenytani  Lapok,    [i] 

Kloiter-neuburg  {Austria). 

1133.  Revue  Antipbyllox6ique  {Anti-phylloxera  Bevieu:). 

Knkan  {Galicia). 

1135.  Akademija  Umiejetndsci  {Academy  of  Sciences),    [i] 

1137.  Oalizischer  Fiscberei-Yerein  {Oalician  Pisdcultural  Sod- 

ety).    [1] 
1139.  E.  E.  UniversitSts-Stemwarte  {Imperial  Boyal  University 

Observatory),    [i] 
1141.  Mediciniscbe  Gesellscbaft  {Medical  Society),    [i] 
1143.  Universitet  Jagiellonski  {JagiellonsJci  University),    [iii] 

Knmimttnster  {Austria). 

1145.  Stemwarte  ( 06«errafory).    (i] 

laibach  {llhyria). 

1147.  Historiscber  Yerein  fiir  Erain  {Historical  Society  of  Carni- 

Ola),    fi] 
1149.  Juristisebe  Gesellscbaft  {Jurists'  Association),    [i] 
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Laibftch  (Ulyria) — Gontinned. 

1161.  E.  K.  Landwirthschafts-Gesellschaft  {Imperial  Royal  Agri- 
cultural Society),    [i] 
1163.  K.  K.  Stadien-Bibliothek  {Imperial Boy fil  Collepigt^  ^f ^riO* 
H^  Landes-Mjaseiim  lITaiHmal  Mu0eum).    [\] 
1157.  Matica  Slovenska  {Literary  Soci^).    [i] 

Lemberg  {Oalieia). 

1]^9«  Fno^iiB-TTpir^ti^jt  {Fraficis  Unwereity). 

ilGl.  tTniyersit&tB-^ternwarte  ( tfniversity  Obaervatory).    [i] 

1193*  Zffcfda^  nmtidowy  imi^nia  Ossolinskich  {Nati^inql  Imti^ 

W-    [i] 

iMben  {Styria). 

1165.  E.  E.  Berg-Akaden^ie  {Imperial  BoyalMining  Academy),   [i) 
1167.  OesterreichiaolieZeitschriftfUrdasitoi^-andHiitt^ 
{Austria/n  Mining  and  Smelting  Journal). 

Lint  {Auetria). 

1169.  Handels-  nnd  Gewerbe-Eammer  OberOsterreichs  {Upper- 
Austrian  Chamber  of  Commerce  and  Board  of  Trade),    [i] 
1171.  E.  E.  Landwirthschafts-Oesellschaft  (Imperial  Soydl  Agri- 
cultural Society),    [i] 
1173.  E.  E.  offentliche  Stadien-BibUothek  {Imperial  Boyal  Colle- 
giate Library). 
1175.  Museam  Francisco  CaroliDum  {Museum  Francisco  Caroli- 
.   num).    [i]  ' 

Hentitiohein  {Austria). 

1177.  Landwirthschaftlicher  Verein  {Agricultural  Society),    [i] 

O^Oyalla  {Hungary). 

1179.  Astro-physikalisclies  Observatorium  (Aatro-Physical  Obser- 
Tatory).    [i] 

Olmtlti  {Moravia). 

1181.  E.  E.  Dentsches  Oymnasiain  {Imperial  Royal  Oennan  Oym- 

nasium).    [i] 
1183.  E.  K  bber-BealschoIe  {Imperial  Royal  High  ^^ReaP  School). 

PJ 

1186.  E.  E.  Stadien-Bibliothek  {Imperial  Royal  Collegiate  Library)^ 

[iii) 

Pola  {Ulyria). 

1187.  Hydrographisches  Amt  {Hydrographie  Office),    [ij 

Prag  {Bohemia). 

1189.  B5bmische  chemische  Glesellschaft  {Bohemian  Chemical  So^ 

ciety).    [i] 
1191.  B4>hmi8cher  Oewerbe-Verein  {Bohemian  Polytechnical  Ak 
ciety).    [i] 
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Png  {A>hemia) — Continued. 

lldS.  Comitd  fiir  natorwiBsenschaftliche  LandesdnrcLforschnng. 
.  {Committee  for  Natural  History  Explorations),    [i] 

lld5.  Deatscher  polytechnischer  Verein  (German  Polytechnical 
Society),    [i] 

1197.  K.  bohmische  Giesellschatt  der  Wissenschaften  [Royal  Bo- 
hemian Society  of  Sciences),    [iii] 

1199.  K.  bohmischjes  Museum  (R.  Bohemian  Museum).    |iii] 

1201.  K.  K.  bohmische  Carl  Ferdinand  Uni  versitat  {Imperial  Royal 
Bohemian  Carl  Ferdinand  University). 

1203w  K.  K.  bohmische  technische  Hochschule  {Imperial  Royal 
Bohemian  Polytechnicum). 

1205.  K.  K.  deutsche  Carl  Ferdinand  nniTersitats-Bibliothek(Jin- 
perial  Royal  German  Carl  Ferdinand  University  Li- 
brary),   [iii] 

1207.  K.  K.  deutsche  technische  Hochschule  {Imperial  Royal  Ger- 
man Polytechnicum). 

1209.  K.  K.  Universitats-Sternwarte  {Imperial  Royal  University 
Observatory.)    [i] 

1211.  Medicinische  Facultat  {Medical  Faculty),    [i] 

1213.  Naturwissenschaftlicher  Verein  "Lotos"  (Society  of  Natu- 
ral Sciences  "  Lotos^^).    fi] 

1215.  Pam&tky  archaeologiok^  a  mistopisme. 

1217.  Pra&sidium  des  Landes-Kultur-Kathes  (President  of  the 
Council  for  Agriculture),    [iii] 

1219.  Bedaktion  der  technischen  Blatter  (Technical  Journal),  [i] 

1221.  Schaafzlichter-Yerein  flir  Bohmen  (Sheep-breeders*  Society 
of  Bohemia),    [ij 

1223.  Verein  fiir  die  Oeschichte  der  Deutschen  in  Bohmen  {So- 
ciety for  the  History  of  the  Germa/ns  in  Bohemia).    [iJ 

1225.  Verein  zur  Ermunterung  des  Gewerbegeistes  in  Bohmen 
(Society  for  the  Encouragement  of  Industrial  Enterprise 
in  Bohemia),    [i] 

?i6tbiirg  (Hungary). 

1227.  Handels-  und  Oewerbe-Kammer  (Chamber  of  Commerce  and 

Board  of  Trade),    [i] 
1229.  Verein  fiir  Naturkunde  (Society  of  Natural  Sciences).    [iJ 

PHbram  (Bohemia). 

1231.  K.  K.  Berg-Direction  (Imperial  Royal  Direction  of  Mines) 
[E.  K.  Karoli  Boromai  Silber-  und  Blei-Hauptwerk].  [i| 

Bdehenberg  (Bohemia). 

1233.  Verein  der  Naturfreunde  (Society  of  Naturalists). 
H.  Mis. 
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SoYeredo  (Tyrol). 

1235.  I.  B.  Accademia  di  Lettere  e  Scienze  degli  Agiati  {Inh 

perial  Boyal  Academy  of  Letters  and  If^ienoes).    [i] 
1237.  I.  E.  Scaola  Beale  Elisabettina  (Imperial  Royal  Elizabeth 
School),    [i] 

8t  F51ten  (Austria). 

1239.  Nieder-osterr.  Landes-Ober-Bealscbule  (National  High 
School  of  Lower  Austria).    [i| 

Saliburg  (Austria). 

1241.  K.  K.  Landwirthschafts-Gesellschaft  (Imperiai  Boyal  Agri- 
cultural Society),    [i] 

1243.  E.  K.  Stadien-  Bibliothek  (Imperial  Boyal  Collegiate  Li- 
brary).    [i] 

1245.  StMtiscbes  Maseum  Garolino-Aagasteam  (Municipal  Oaro* 
lino-Augustan  Museum). 

Sehftsabnrg  (Austria). 

1247.  Oymnasium  (Oymnasium).    [i] 

Trent  (Tyrol). 

1249.  Oesterreichiscber  Alpen- Yerein  (Austrian  Alpine  Olub).   [i] 
1251.  Society  degli  alpinist!  TrideDtiiii(AIj>in6  02u&(>/IVenQ.    [i] 
1253.  B.  Istituto  Indastriale  e  Professionale  (Boyal  Industrial 
a/nd  Professional  Institute). 

Trieste  (lUyria). 

1255.  Ackerbaa-Gtosellscbaft  (Agricultural  Society),    [ij 

1257.  Astronomiscbes  and  meteorologiscbes  Observatorium  der 

nautiscben  Akademie  (Astronomical  and  Meteorologieal 

Observatory  of  the  Nautical  Academy). 
1259.  Oivico  Moseo  di  Storia  Natarale  FerdinandoMassimiliaiio 

(Ferdina/nd  Maximilian  Museum  of  Natural  History),  [i] 
1261.  Oartenbaa-G^sellscbaft  (Horticultural  Society). 
1263.  K.  E.  Handels-  and  nautiscbe  Akademie  (Imperial  Boyal 

Commercial  and  Nautical  Academy).    [iJ 
1266.  "  IP  Ortolano,"  Qiornale  Populare  d'  Orticultora, "  The  Oar- 

dener  ^ — Popular  Horticultural  journal),    [i] 
1261.  Societd.  Adriatica  di  Scienze  Naturali  (Adriatic  Society  of 

Natural  Sciences),    [i] 
[Society  Agraria.    (See  Ackerbau-Gesellscbaft.)] 
1271.  Society  par  la  Lettura  Populare  (Society  for  Popular  Leo- 

tures).    [i] 
1273.  Societd.  Scientifica  Letteraria  della  Minerva  (Minerva  Bei- 

entifio  Literary  Society),    [iiij 

{Auitria). 

1276.  Seiner  Eaiserlicb-Edniglicben  Majest&t  Privat-Bibliothek 
{Private  Library  of  His  Majesty  the  Emperor),   [iii] 
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Vhn  (Austria) — Continued. 

1277.  Afrikanische  Gesellscbaft  (African  Society). 

1279.  AUgemeiner  Oesterr.  Apotheker-Yerein  (Austrian  Apothe. 

caries*  Association),    [i] 
1281.  Allgemeine  Wiener  medicinische  Zeitang  (Vienna  Medical 

Journal),    [i] 
1283.  Alterthums-Yereiu  [1  XJniversitats-Platz,  2]  (ArcJupologicdl 

Society). 
1285.  Anthropologiscbe  Oesellschaft  (Anthropological  Society),  [i] 
1287.  Chemisch-metallorgiscbesLaboratoriam  [Basumoffskigassei 

3]  (OhemicO'Metallurgical  Laboratory). 
1289.  Gbemiscb-pbysikaliscbe  QeaeVLBchQit  (Ohemico-Physical  SO' 

ciety). 
1291.  Deutscbe  Eundscbau  fUrOeograpbie  and  Statistik  {Oemum 

Review  for  Geography  and  Statistics). 
1293.  Entomologiscber  Yerein  (JEntomological  Society),    [i] 
1295.  Oeologiscbes  Institut  der  Universit&t  (Geological  Institute 

of  the  University). 
1297.  Handel 8-  and  Gewerbe  E^ammer  (Chamber  of  Commerce  and 

Board  of  Trade),    [ij 
1299.  E^aiserliobe  Akademie  der  Wissenscbaften  [UniversitSts- 

Platz  2]  (Imperial  Academy  of  Sciences),    [iii] 
1301.  K.  K.  Ackerbaa-Ministeriam   [Eadolpb-Platz,  13A]  (Jm- 

perial  Royal  Department  of  Agriculture),    fi] 
1303.  E.  K.  Akademie  fiir  Bildende  KUnste  [Scbiller-PIatz  3] 

(Imperial  Royal  Academy  of  Plastic  Art). 
[E.  E.  Artillerie-  and  Ingenieor-Scbale  (Imperial  Royal  At- 

tiUery  and  Engineerif  School).    (See  E.  E.  Teobnische 

Militair- Akademie.)] 
1305.  E.  E.  BotanLscbes  Hof-Oabinet  (Imperial  Royal  Botanical 

Museum). 
1307.  E.  E.  Central- Anstalt  fUr  Meteorologie  and  Erdmagnetis- 

mas  [Hobe  Warte  bei  Dobling,  No.  38,  Wien]  Imperial 

Royal  Central  Institute  for  Meteorological  o/nd  Terrestrial 

Mo/gnetism).    [i] 
1309.  E.  E.  Central-Eommission  zar  Erforscbang  and  Erbaltang 

der  Eunst-and  bistoriscben  Denkmale  [Scbiller-Platz, 

4]  (Imperxal  Royal  Central  Commission  for  the  Exptora- 

tion  and  Preservation  of  Art  amd  Historical  Monuments). 
1311.  E.  E.  Gartenbaa-Oesellscbaft  (Imperial  Royal  Horticultural 

Society),    [i] 
1313.  E.  E.  General-Stabs-Scbale  (Imperial  Royal  School  of  Staff). 
1315.  E.  E.  Geograpbiscbe  Gesellscbaft  (Imperial  Royal  Oeograpk' 

ical  Society),    [iii] 
1317.  E.  E.  Geologische  Beicbsanstalt  (Imperial  Royal  Oeologicdl 

Establishment),    [iii] 
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Wien  [AtLstria) — Gontinaed. 

1319.  K.  K.  Oesellschaft  der  Aerzte  {Imperial  Royal  Society  of  Phy- 
sicians),   [i] 

1321.  K.  K.  Handels-Ministerium  {Imperial  Boyal  Department  of 
Commerce),    [i] 

1323.  K.  K.  Hocbschale  fiir  Bodencultar  [vii.  Landesgasse,  17] 
{Imperial  Boyal  Agricultural  High  School). 

1325.  K.  K.  'Rof'BihUothe)L{Imperial  Boyal  Library),    [iii] 

1327.  E.  K.  Hof-  und    Staats-Druckerei   {Imperial  Boyal   State 
Printing  Office),    [iii] 

1329.  E.  E.  Eriegs-Ministeriam  {Imperial  Boyal  War  Department), 

[i] 
1331.  E.  E.  Landes-VertheidigangR-Ministeriam  {Imperial  Boyal 

Department  of  National  Defense). 

1333.  E.  E.  MarineOber-Eommando  {Imperial  Boyal  Naval  Offloe), 

w 

1335.  E.  E.  MilitUr  Oeographisches  Institat  {Imperial  Boyal  MiU. 

tary  Oeographical  Institute). 
1337.  E.  E.  Mineralogisobes  HofCabinet  {Imperial  Boyal  Mineral' 

ogical  Museum). 
1339.  E.  E.  Ministerium  des  Aeossem  {Imperial  Boyal  Foreign 

Office),    [i] 
1341.  E.  E.  Ministeriam  fUr  Oaltus  and  Unterricbt  {Imperial 

Boyal  Department  of  Church  and  Education),    [i] 
1343.  E.  E.  Ministeriam  des  Innem  {Imperial  Boyal  Department 

of  the  Interior),    [i] 
1345.  E.  E.  Natarbistorisobes  Hof-Maseam  {Imperial  Boyal  Nat- 
ural History  Museum),    [ii] 
1347.  E.  E.  Ober-Gymnasiam  za  den  Scbotten  {Imperial  Boyal 

Schotten  Gymnasium),    [i] 
1349.  E.  E.  Oeffentlicbe  Lebranstalt  fiir  orientaliscbe  Spraohen 

[UniversitHts-PlatZy  1]  {Imperial  Boyal  Public  Institute 

of  Oriental  Languages). 
135L  E.  E.  Oesterr.  Maseam  fiir  Eanst  and  Indastrie  {Imperidt 

Boyal  Museum  of  Art  and  Industry),    [i] 
1363.  E.  E.  Pbysikaliscb-astronomiscbes  Hofdabinet  {Imperial 

Boyal  Physical-Astronomical  Museum). 
1365.  E.  E.  Beiobs  •  Landwirtbscbafts  -  Gesellscbafb   {Imperial 

Boyal  Agricultural  Society),    [i] 
1357.  E.  E.  Scbottenfelder  Ober-Eealscbale  {Imperial  Boyal  Sehot- 

tenfeld  High  School),    [i] 
1359.  E.  E.  Statistisobe  Oentral-Eommission  {Imperial  Boyal  Sta- 
tistical Central  Commission),    [iii] 
1361.  E.  E.  Stemwarte  {Imperial  Boyal  Observatory),    [i] 
1363.  E.  E.  Tecbniscbe  Hoohscbule  {Imperial Boyal  Poly technicum^ 
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Vm  (Austria) — Coutiuaed. 

13d5.  K.  K.  Technische  Militair- Akademie  {Imp&rial  Royal  Tedhimi- 

cal  Military  Academy)  [formerly  K.  K.  Artillerie-  und 

lugenieur-SchaleJ. 
1367.  K.  K.  Topographische  Gesellschaft  {Imperial  Royal  2bpo- 

graphieaX  Society). 
1369.  K.  K.  Universitats-Bibliothek  {Imperial  Royal  Univenitjf 

Library),    [iii] 
1371.  K.  K.  Zoolbgisch-Botanische  G^sellscbaft  {Imperial  Royal 

Zoological  Botanical  Society),    [ii] 
1373.  K.  K.  Zoologisches  Hot-Cabinet  {Imperial  Royal  Zoological 

Museum),    [i] 
1375.  Marine-Section  des K.  K. Beichs-Kriegs-Ministeriums {ITa/val 

Sectionof  the  Imperial  Royal  State^  WarDepo/rtment).  [i] 
1377.  Natur  wissenschaf tlicher  Yerein  {Society  of  Natural  Sdenoes). 
1379.  Niederosterreichischer  Gewerbe-Verein  {Polyteohmoal  So- 
ciety of  Lower  Austria),    [i] 
1381.  Namismatische  Gesellschaft  {Numismatic  Society), 
1333.  Oesterreichische  Gesellschaft  fiir  Meteorologie  {Austria$^ 

Society  of  Meteorology),    [i] 
1385.  Oesterreichischer  Ingeniear-  and  ArchitectenYerein  {Au§» 

trian  Society  of  Engineers  and  Architects),    [i] 
1387.  Orientalische  Akademie  {Oriental  Academy), 
1389.  Orientalisches  Museum  {OHental  Museum),    [i] 
1391.  Ornithologischer  Verein  {Ornithological  Society),    [i] 
1393.  Pharmaceatische  Gesellschafb  {Phamuiceutical  Society). 
1395.  Photographische  Gesellschaft  {Photographical  Society),    [i] 
[Polytechnische  Gesellschaft  {Polytechnical  Society),    (See 

K.  K.  Technische  Hochschnle.)] 
1397.  Privilegirte  osterreich-  angarische  Staats-Eisenbahn-G^sell- 

schaft  [Schwarzenberg-Platz,  3]  {AustroSwnga/rian 

Railroad  Sodiety). 
1399.  Bedaktion :  Neue  Freie  Presse  {New  Free  Press), 

[Bedaktion:    Oesterr.-ungar.   Fischerei-Zeitung  {Austri€^ 

Hungary  Fishing  Oazette).    Defunct.] 
1401.  Bedaktion:  Oesterr.-ungar.  SparkassenZeitung  {Austria* 

Hungary  Savings  Bank  Oaaette). 
1403.  Bedaktion:  Der  Gartenfreund  {The  Oarden^s  Friend), 
1405.  Bedaktion:  Photographische  Gorrespondenz  (P&ofo^opAie 

Correspondence), 
1407.  Bedaktion:  Namismatische  Zeitschnft  [formerly  Monats* 

hefte]  {Numismatic  Oazette).    [i] 
1409.  Bedaktion:   Die  neuesten    Erfindungen   im  G^biete  der 

Landwirthschaft  {The  latest  discoveries  in  Orgriculturo-^ 

journal). 
1411.  Bedaktion:  XJngariRche  Bevue  {Hungarian  Review),    [ij 
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Wian  {Austria) — Continued. 

1413.  Bedaktion:  Wiener  Mediziniacbe  Wochenschrift  (Medical 
Weekly). 
[Bedaktion:  Wiener  Numismatische  Monatshefte  ( TTenna 
yumiamatic  Monthly),   See  Namismatische  Zeitschrift.] 

1415.  Bedaktion:  Wiener  Obst-  und  Ckirten-Zeitung  {Vienna 
Fruit  and  Horticultural  JoumaJr-^puhlished  by  the  Impe* 
rial  Boyal  Horticultural  Society),    [i] 

1417.  Stadt-Yerwaltung  (Ot/y  cottnctZ). 

1419.  Technologisches  Gewerbe-Musenm  {Polyteohnica^  Mueeum). 

1421.  TTnterstiitzangs-Yerein  ftir  entlassene  Strafgefangene,  sowie 
fUr  hiilfs-  und  schnldlose  Familien  von  Verhafteten  {So- 
ciety to  assist  released  prisoners  and  their  families). 

1423.  Yerein  der  Geographen  an  der  K.  K.  Universit&t  {Society  of 
Geographers  of  the  Imperial  Boyal  University),    [i] 

1425.  Yerein  der  K.  K.  autor.  und  beeideten  Givil^ngenieure  and 
Architekteu  [Society  of  Civil  Engineers  and  Architects)* 

1427.  Yerein  der  Literatnrfrennde  {Society  of  the  Friends  of  Lit- 
erature). 

1429.  Yerein  der  Montan  und  Eisen  Industriellen  {Society  of  Iron 
Industry). 

1431.  Yerein  fUr  Psychiatrie  und  Forensiscbe  Psychologie  {So- 
ciety of  Psychiatry  and  Forensic  Psychology). 

1433.  Yerein  zur  Yerbreitung  naturwisseuscbaftlicher  Kennt- 
nisse  {Society  for  the  diffusion  of  the  knowledge  of  nat- 
ural Sciences),    [i] 

1435.  Yerein  zur  Yersofgung  und  Besch&ftigung  erwachsener 
Blinden  {Society  for  the  Support  and  Employment  of  the 
adult  Blind),    [i] 

1437.  Wiener  Handel's- Akademie  ( Vienna  Commercial  Academy). 

1439.  Wiener  Thierschutz- Yerein  ( Vienna  Society  for  the  Preven- 
tion of  Cruelty  to  Animals),    [i] 

1441.  Wissenscbaftlicber  Club  {Scientific  Club),    [i] 

1443.  Wissenscbaftlicber  Yerein  der  Militftr-Aerzte  der  Wiener 
Oarnison  {Scientific  Society  of  Army  Physicia/ns  of  the 
Vienna  Garrison). 

2Sara  {Dalmatia). 

1445.  Society  Economica  di  Dalmazia  {Economical  Society  of  Dal- 
matia).   [i] 

Anyert  {Antwerp). 

1447.  Acad^mie  d'Arcb^ologie  de  Belgique  {Academy  of  ArcheeoU 

ogy  of  Belgium),    [i] 
1449.  Acad6mie  Boyale  des  Beaux  Arts  {Boyal  Academy  of  Fine 

ArU).    fi| 
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A&Tm  {Antwerp) — Continaed. 

1451.  Admmistration  Gommunale  [City  Oovernment), 

1453.  BibUothfeqne  Publique  de  la  ville  (Public  City  Library).    |i] 

1465.  Gercle  Artistique,  Litt^raire  et  Scientifique  d'Anvers  {Ar- 
.  HstiCj  Literary^  and  Scientific  Society  o/Anvers).    [i] 

1457.  Soci^td  Bel^e  de  G^ogrraphie  (Bclrjinm  Geogrnphical  So. 
oiety).    [i] 

1459.  8oci6t6  Chorale  Dramatiqae  et  Litt^raire— De  Ylaamsche 
Vrienden — {Choral  Dramatic  and  Literary  Society  of 
Flemish  friends) . 

1461.  8oci^t6  de  M^-decine  (Medical  Society),    [i] 

1463.  Soci6t6  de  Olytak  (Society  OlytaJc). 

1465.  Soci6t6  de  Pharmacie  (Pharmaceutical  Society).    \i] 

1467.  Soci6t6  Boyale  poor  PEncoaragement  des  Beaux  Arts 
(Royal  Society  for  the  Encouragement  of  Fine  Arts),    [i] 

1469.  Soci6t6  Koyale  d'Horticulture  et  d'Agricultare  (Royal  So- 
ciety of  Horticulture  and  Agriculture),    [i] 

1471.  Soci^t6  Boyale  de  Zoologie  (Royal  Zoological  Society),    [i] 

Arloa. 

1473.  Biblioth^ue  Publique  (Public  Library),     [ij 

AfL 

1475.  Bibliotb^que  Publique  (Public  Library),    fi] 

Andenarde. 

1477.  BibUotbfeque  Publique  (Public  Library),    [i] 

Brngw. 

1479.  Administration  Gommunale  (City  Government),    [i] 

1481.  Archives  de  1' Administration  Gommunale  (Archives  of  the 

City  Oovernment). 
1483.  BibUothfeque  Publique  (Public  Libraryf.    [i] 
1485.  Gercle  Artistique  et  Litt^raire  (Artistic  and  lAterary  Society). 
1487.  Soci6t6  d'Horticulture  et  de  la  Botanique  (Horticultural 

and  Botanical  Society),    [i] 
1489.  Soci6t6  M^dico-Ghirurgicale  de  Bruges  (Jfi9(2to(>0%trtfr^r{cal 

Society  of  Bruges),    [i] 

Inadles  (Brussels). 

1491.  Acad6mie  Eoyale  de  M6decine  (Royal  Academy  of  Medi- 
.    eine).    [i] 

1493.  Acad6mie  Boyale  des  Sciences,  des  Lettres  et  des  Beaux 
Arts  de  Belgique  (Royal  Academy  of  Sciences j  Letters j 
and  Fine  Arts^  of  Belgium),    [iii] 

1495.  Archives  M6dicales  (Medical  Archives),    [i] 

1497.  Association  Internationale  pour  I'exploration  et  la  civilisa- 
tion de  PAtrique  Gentral  (International  Society  for  the 
exploration  a/nd  civilization  of  Central  Africa). 
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Bmxelles  {Brtisaels) — ContiDued. 

1499.  Ath^u^e  Beige  (Belgian  Athenceum).    [i] 

1501.  Biblioth^que  de  la  Ghambre  des  Bepr^sentants  {Library  of 
the  House  of  Representatives),    [i] 

1503.  Bibliothfeque  Koyale  de  Belgique  {Royal  Library  of  BeH- 
gium).     [iii] 

1505.  Bibliothfeque  de  rUniversit6  {University  Library),    [i] 

1507.  Cercle  Artistique  et  Litt^raire  {Artistic  and  Literary  So* 
ciety). 

1509.  Gommissiou  Administrative  da  Mas^e  Eoyal  de  I'lndnstrie 
{Administrative  Commission  of  the  Royal  Museum  of 
Indtistries).    [i] 

1511.  Gommissiou  Beige  des  ^changes  Intemationaux  {Bel- 
gian Commission  of  International  Exchanges),    [i] 

1513.  Gommissiou  Geutrale  de  Statistiqne  {Central  Commissian 
of  Statistics),    [i] 

1515.  Commission  de  Gontrdle  de  la  Garte  G^ologique  de  Bel- 
giqae  {Commission  for  the  Geological  Map  of  Belgium). 

1517.  Commission  des  Annales  des  Travaax  Pabliqaes  {Commia- 
sion  of  Record  of  Public  Works),    [i] 

1519.  Commission  Eoyale  d'Histoire  {Royal  Commission  of  His- 
tory),   [i] 

1521.  Gouvernement.de  la  Belgiqne  ( Oovernment  of  Belgium),    [i] 

1523.  Institnt  de  Droit  International  {Institute  of  International 
Laws),    [i] 

1525.  Institut  Cartographiqae  Militaire  {Military  Cartographical 
Institute), 

1527.  Institnt  G^ographique  de  Brnxelles  [20  Eue  de  Paroissiens] 
( Oeographical  Institute  of  Brussels),    [i] 

1529.  Minist^e  des  Affaires  fitrang^res  {Foreign  Office). 

1531.  Miuistfere  d' Agriculture  {Agricultural  Department). 

1533.  Ministfere  de  I'lnt^rieur  {Interior  Department),    [i] 

1535.  Mus^  Royal  d'Autiquit^s,  d'Armures  et  d'Artillerie  {Royal 
Museum  of  Antiquities,  Armor  and  Ordnance),    [i] 

1537.  Mus^e  Royal  d'Histoire  Naturelle  de  Belgique  {Royal  Nat- 
ural History  Museum  of  Belgium),    [ii] 

1539.  Observatoire  Royal  {Royal  Observatory),    [iii]  * 

1541.  8oci6t6  Anatomo-Pathologique  {Anatomo-Pathological  /8b- 
ciety). 

1543.  Soci^t6  d'Anthropologie  de  Bmxelles  {Anthropologioal  So- 
ciety of  Brussels). 

1545.  Soci^t6  [Royale]  Beige  de  G^graphie  {Royal  Belgian  Oeo- 
graphical Society),    [i] 

1647.  Soci6t6  Beige  de  M^decine  HomoBopathique  {Belgian  Society 
of  Homoeopathic  Medicine),    [i] 
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(BncMe2«)— Continued. 
15tf .  Soci6t<$  Beige  de  Microscopie  {Belgian  Mioroscopioal  Society). 

[i] 
1551.  Soci6t6  Gentrale  d'Agricaltore  de  Belgiqne  (Cental  Agri* 

cultural  Society  of  Belgium),    fi] 

1553.  Soci6t;4  Gentrale  des  lustitateurs  Beiges  (Central  Associa- 
tion of  Belgian  Teachers),    [ij 

1555.  Soci6t6  d'Histoire  et  d'Arch^ologie  {Society  of  History  and 
Archceology). 

1557.  Soci6t6  des  £!leetriciens  de  Belgiqne  {Society  of  Electricians 
ef  Belgium). 

1550.  Soci6t6  Entomologique  de  Belgiqne  {Entomological  Society 
of  Belgium),    [ii]^ 

1561.  Soci6t6  Malacologiqne  de  Belgiqne  {Malacological  Society 
of  Belgium),    [i] 

1563.  Boci6t^  Boyale  de  Nnmismatiqne  Beige  {Boyal  Numismatic 
Society  of  Belgium),    [i] 

1565.  Soci6t6  Royale  de  Pharmacie  de  Brnxelles  {Boyal  Society  of 
Pharma>cy  of  Brussels),    [i] 

1567.  Soci6t^  Boyale  de  Botaniqne  de  Belgiqne  {Botanical  Society 
of  Belgium),    [i] 

1569.  Soci4t6  Roy  ale  de  Flore  {Royal  Society  of  Flora),    [i] 

1571.  Soci^t^  Boyale  Linn^enne  de  Brnxelles  {Boyal  Linnean  So- 
ciety of  Brussels),    [i] 

1573.  Soci^td  Boyale  Protectrice  des  Animanx  (Boyal  Society  for 
the  Froteciion  of  Animals),    [i] 

1675.  Soci6t6  Boyale  des  Sciences  M^dicales  et  Natnrelles  (Boyal 
Society  of  Medical  and  Natural  Sciences),    [i] 

1577.  Soci^t^  Scienti£qne  de  Brnxelles  (Scientific  Society  of  Brus- 
sels),    [i]  m 

1579.  Soci^t^  Y6salienne  ( Vesalian  Society). 

CharleroL 

1681.  Biblioth^ne  Pnbliqne  (Fuhlic  Library),    [i] 

1683.  Soci6t^  Pal^ontologiqne  et  Arch^ologiqne  de  PArrondisse- 

ment  (Faleontological  and  Archaeological  Society  of  ike 

District),    [i] 
Cowtray. 

1585.  Bibliothfeqne  Pnbliqne  (Fublio  Library),    [i] 

Pumas. 

1587.  Bibliothfeqne  Pnbliqne  (Fublio  Library),    [i] 

flttui  (Ghent). 

1589.  Administration  de  la  Eevne  et  des  Archives  de  Droit  Inter- 
national et  de  Legislation  Gompar6e  (Administration 
ef  the  Bevisal  and  Records  of  International  Law  and 
Oomparative  Legislation),    [i] 
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Oand  (Ohent) — Oontinaed. 

1591.  Maatschappij    van   Nederlandsche  Letterkunde   en    Ot^ 

schiedenes  {Society  of  the  Literature  and  History  ofUfefh^ 

erlands),    [i] 
1693.  Soci6t6  d'Histoire  Naturelle  (Natural  History  Society),    [ij 
1595.  Soci^t^  de  M^decine  {Medical  Society),    [i] 
1597.  Soci^t6  Eoyale  d'Agricultare  et  de  Botaniqae  {Boyal  Sodet/^ 

of  Agriculture  and  Bota/ny).    [i] 
1599.  Soci^t6  Eoyale  des  Beanx  Arts  et  de  Litt^ratore  {Bayal  So* 

ciety  of  Fine  Arts  and  Literature),    [i]   • 
1601.  Soci6t^  Het  Willems-fonds  ( Willems-fwid  [PhUologiodl]  So- 

ciety).    [i] 
1603.  'OmveTsit6  (University),    [iii] 

Haaselt. 

1605.  Biblioth^ae  Gommanale  (City  Library),    [i] 
1607.  Biblioth^ue  Publique  (Public  Library). .  [i] 

Bjlj. 

1609.  Cercle  des  Sciences  et  Beanx  Arts  (Circle  of  Sciences  emi 
Fine  ArU).    [i] 

lAhgp. 

1611.  Association  des  Ing^nienrs  sortis  de  l'£cole  de  Li^ge  (Asso- 
ciation  of  Engineers  of  the  School  of  Lidge).    [i] 

1613.  Gomit6  dn  Cercle  Indnstriel  (Committee  of  the  Industrial 
Circle),    [i] 

1615.  Gonseil  de  Salnbrit6  Pnbliqne  de  la  Province  de  Li^ge 
(Board  of  Public  Health  of  the  Province  of  Liige).    [i] 

1617.  £cole  des  Mines  (Mining  Academy). 

1619.  F6d^ration  des  Soci^t^s  d'Horticnltnre  de  Belgiqne  (Asso- 
ciation of  the  Horticultural  Societies  of  Belgium),    [i] 

1621.  Institnt  Arch^ologiqne  Li^geois  (Archceological  Institute  of 
Liige).    [i] 

1623.  Bevne  ITniverselle  des  Mines,  de  la  M^tallnrgie,  des  Tra* 
vanx  Publics,  &c.  (Review  of  MineSy  Metallurgyj  Pvb- 
lie  WorkSj  &c.).    [i] 

1625.  Soci6t6  G^ologique  de  Belgiqne  (Geological  Society  of  Bel-^ 
gium).    [i] 

1627.  Soci^t^  libre  d'^mnlation  ponr  PEnconragement  des  Let- 
tres  et  des  Beaux  Arts  (Free  Emulative  Society  for  the 
Promotion  of  Letters^  Sciences^  and  Arts),    [i] 

1629.  Soci^t^  des  Sciences  Natnrelles  (Society  of  Natural  /Strf- 
ences).    [i] 

1631.  Soci6t6  Li^geoise  de  Litt^ratnre  Wallone  (Lidge  Society  of 
Walloon  Literature).    [i]| 

1633.  Soci6t6  de  M6decine  (Medical  Society).    [1] 
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Iftg« — Coutinaed. 

1695.  Soci^t6  Mi^dicochimrgicale  de  Li^ge  {Meduxhchirurgiodt 

Society  o/Liige).    fi] 
1637.  Boci6t6  Eoyale  d'Horticalture  {BoyalHorticultwral  Society). 

[i] 
1639.  Soci^t^  Boyale  des  Sciences  {Royal  Society  of  Sciences),    [iii] 

1641.  Universitd  de  Pfitat  {State  University),    [i] 

Ldkoron. 

1643.  BibUoth^ue  Publique  {Public  Library),    [i] 

LoaTEin. 

[Biblioth^ae  Publiqnc — does  not  exist.] 

1645.  "  Le  Mus^on.'^    Bevue  Internationale^  rue  du  Vent  8  (**2^ 

Museumf — International  Review). 
1647.  Soci6t6  Litt^raire  de  PUni versit^  Gatholiqne  {Literary  Soeietjf 
•  of  the  Catholic  University),    [i] 

1649.  Studenten    Gtonootschap    der    Katholische  Hoogeschool 

{Students  Association  of  the  Catholic  University). 
1651.  University  Oatholique  {Catholic  University),    [iii] 

lelle  {near  Ohent). 

1653.  Institution  Litt^raire,  Scientifique,  Gommerciale  et  Indos- 

trielle  {Literary,  Scientific^  Commercial^  and  Industridi 

Institution),    [i] 
1655.  Museum  Commercial  et  Industriel  {Commercial  and  Indui* 

trial  Museum),    [i] 

1657.  Bibliothfeque  Publique  {Public  Library),    [i] 

1659.  Oercle  Arch6ologique  {Archceological  Circle),    [i] 

1661.  Soci6t6  des  Anciens  Slaves  de  l'£cole  des  Mines  da  Hainoat 

{Society  of  the  Former  Pupils  of  the  School  of  Mines  of 

JSainaut).    [i] 
1663.  Soci^t^  des  Bibliophiles  Beiges  {Society  of  Belgian  Bibluh 

philists).    [i] 
1665.  Soci6t^  des  Sciences,  des  Arts  et  des  Letters  du  Hainaut 

{Society  of  Sciences,  Arts,  and  Letters  of  HainoMt).    [iii] 
laanir. 

1667.  BibHothfeque  Publique  (Public  Library),    [i] 

1669.  Oercle  Artistique  et  Litt6raire  {Artistic  and  Literary  Circls.) 

P] 
1671.  Soci6t6  Agricole  et  Forestifere  de  la  Province  de  Namor 

{Society  of  Agriculture  and  Forestry  of  the  Province  of 

Ifamur).    [i] 

1673.  Soci^t^  Arch6ologique  {Archasologioal  Society.)    [i] 

Ortend. 

1675.  BibUothfeque  Publique  {Public  Library).    \i\ 
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St 


1677,  Biblioth^ae  Publique  {Public  Library),    [i] 

1679.  Gerole  Arch6ologiqae  da  Pays  de  Waas  {ArchoMlogiedl 

Circle  of  Waas).    [ij 
Termonde. 

1681.  Biblioth^ue  Sp^ciale  Ter mondoise  (XArary).    [i] 

1683.  Gercle  Arch6ologiqae  de  la  Yille  et  de  I'Ancien  Pays  de 

Termonde  {Archceological  Circle  of  the  City  and  ike 

Ancient  Territory  of  Termonde).    [i] 
TTirleiiiont 

1686.  BibUoth^ne  Publique  (Public  Library),    [i] 

Tongres. 

1687.  Soci6t6  Scientifique  et  Litt^raire  du  Limbourg  {SoienHfle 

and  Literary  Society  of  Limburg).    [i] 
l^onmay. 

1689.  Bibliothfeque  Publique  (Public  Library),    [i]  • 

1691.  Soci6t6  Historique  et  Litt^raire  de  Toumay  (Historical  and 

Literary  Society  of  Toumay).    [i] 
1693.  Soci6t^  Boyale  d'Horticulture  et  d' Agriculture  (Boyal  So^ 

oiety  of  Horticulture  and  Agriculture). 


1695.  Biblioth^ue  Communale  (City  Library),    [i] 

1697.  Ohambre  de  Commerce  de  Verviers  {Chamber  of  Com- 
merce  of  Verviers).    [i] 

1699.  Soci6t6  Arch^ologique  de  Verviers  (Archasologicai  Society 
of  Verviers). 

1701.  Soci6t6  Industrielle  et  Gommerciale  (Industrial  and  Com- 
mercial Society),    [i] 

1703.  Soci^t4  Boyale  d'Agriculture  et  de  Botanique  (Boyal  Society 

of  Agriculture  and  Botany),    [i] 
Tpres. 

1705.  Biblioth^ue  Publique  (Public  Library),    [i] 

1707.  Soci6t6  Historique,  Arch^ologique,  et  Litt^raire  de  la  Yille 

d'Ypres  et  de  I'ancienne  West-Flandre  (Historioalj 

ArchcBologicaly  and  Literary  Society  of  the  City  of  Ypres 

and  Old  West  Flanders),    [i] 

DENMARK. 

Aalborg. 

1709.  Samlinger  til  Jydsk  Historie  (Society  for  the  History  of  Ju^ 
land). 

Sjobenhavn  (Copenhagen). 

1711.  Botaniske  Foreniug  (Botanical  Society),    [i] 

[Botanisk  Tidsskrift  (Botanical  Oazette) — published  by  the 

Botanical  Society.] 
[Bulletin  M6t6orologique  du  Nord  (Meteorologieal  BuUe- 
tin  of  the  North) — published  by  the  Danske  Meteorolo- 
gifike  Institut.] 
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KJSbenhavn  (Copenha/fen) — Continaed. 

1713.  Comity  du  Laboratoire  de  Carlsberg  ( Committee  of  the  CarU- 

berg  Laboratory). 
1715.  Danske  Meteorologiske  Institat  {Da/nish  Meteorological  In^ 

stitute).    [\] 
1717.  Den  Danske  Oradmaaling  (Danish  Oeodetio  Commission). 
1719.  Det  Store  Kongelige  Bibliotheket  (Ora/nd  Boy al  Library)^ 

[iii] 
1721.  Faengsels  Tidende  (Prison  Bevieto). 
1723.  Fiskeri  Tideude  (Journal  of  Fisheries)  [formerly  Nordisk 

Tidsskrift  for  Fiskeri].    [i] 
1725.  Foreningen  til  Fiskeries  Fremme  1  Danmark  og  Bilande 

(Society  for  tJie  Improvement  of  the  Fisheries  of  Denmark). 
1727.  Geografiske  Selskab  (Oeographical  Society,    [i] 

[Oreenlanders  Home— now  called  Department  of  the  Oom<- 

merce  of  Greenland.] 
1729.  Department  of  the  Commerce  of  Greenland  [formerly  Green- 

landers  Home]. 
1731.  His  Majesty  the  King  of  Denmark. 

[Historisk  Tidsskrift — pablished  by  the  Historisk  Selskab.] 
1733.  Historisk  Selskab  (Historical  Society). 
1735.  lslskndiskeLitteT(BTe8e\8ksi}}  (Icelandic  Literary  Society),  [i] 
1737.  Kongelige  Danske  Selskab  for  Fsedrelandets  Historie  og 

Sprog  (Boyal  Danish  Society  of  the  Natural  History  and 

La/nguage).    [i] 
1739.  Kongelige  Danske  Yidenskabernes  Selskab  (Boyal  Dam,ish 

Society  of  Sciences),    [iii] 
1741.  Kongelige  Geheime  Archivet  (Boyal  Court  of  Becords).    [i] 
1743.  Kongelige  Landhansholdnings  Selskab  (Boyal  Agricultural 

Society),    [i] 
1745.  Kongelige  Mediciniske  Selskab  (Boyal  MedicaJ^Society).    [i\ 
1747.  Kongelige  Maseum  for  fTordiske  Oldskrifters  (Boyal  Mu- 
seum of  Northern  Antiquities),    [i] 
1749.  Kongelige  Nordiske  Oldskrifb  Selskab  (Boyal  Society  of 

Northern  Antiquaries).   [The  scientific  agent  of  the  Kon- 
gelige Maseum  for  1^  ordiske  Oldskrifters] .    [iii] 
1751.  Kongelige  StatistiskeBareaa(i2oya{ iSto^tical^ureau).    [i] 
1753.  KongeligeyeterinairogLandboHoi8kole(£c>yaZ  Veterinary 

and  Agricultural  High  Schmol).    |i] 
1755.  Mathematiske  Tidsskrift  (Mathematical  Journal). 
170'/.  Minister  for  det  Indre  (Minister  of  Interior). 
17(y9.  Minister  for  Kirk  og  TTnderigs  (Minister  of  Church  wnd 

Public  Instruction), 
1761.  National  Oekonomiske  Tidsskrift  (Journal  of  National  Econ^ 

omy). 
1763.  Naturhistoriske  Forening  (Natural  History  Society),    [ij 


xjxax     v/i:      j:  v^xkjcjxviri^     v^wava^.^^ 


mliavii  {Copenhagen) — Continued.  ' 
1765-  Naturhistorisk  Tidsskrift  {Journal  of  Natural  History),    [i 
[fTordisk  Tidsskrift  for  Fiskerie.    (See  Fiskerie  Tidende).^ 
1767.  Polyteehniske  Lsere- Anstalt  {Polytechnic  School),    [i] 

[Samfandet  til  den  Danske  Literatars  Fremme  {Society  for 
the  Advancement  of  Banish  Literature),    Extinct] 
1769.  Sokaart  Arcbivet  {Hydrographic  Office),    [i] 
1771.  Tidsskrift  for   Philologi  og  Paedagogik  {Philologicdl  and 
Pcedagogical  Journal) .    [i] 
[Tidsskrift  for  popnlsere  Fremstillinger  af  Natnr  Yidens- 
kabeme  {Journal  of  Popular  Natural  Sciences).    Dis- 
continued.] 
1773.  Tidsskrift  for  Veterin»rer  ( Veterinary  Journal),    [i] 
1775.  Universit^ts  Astronomiske  Observatoriet  ( University  Astro- 
nomical  Observatory) — [does  not  publish  anything],    [i] 
1777.  Universitets  Bibliotheket  ( University  Library),    [i] 
1779.  Dniversitets  Botaniske  Have  {Botanical  Garden  of  the  Uni- 
versity),   [i] 

1781.  Universitets  Mineralogiske  Museum  {MineralogicalMuseum 

of  the  University),    fi] 

1782.  Universitets  Zoologiske  Museum  {Zoological  Museum  ofihe 

University) — [does  not  publish  anything]. 
[ Veterinaer  Selskab  ( Veterinary  Society).    Dissolved.] 
Odenae. 

1 783.  Danmarks  Apotheker  Forening  {Danish  Apothecaries^  Asso* 

datum),    [i] 

1785.  Samlinger  til  FjeJiB  Historic  {Society  for  the  History  ofFw- 

nen). 

FRA27CB. 

« 

'[Association  Fran^aise  pour  PAvancement  des  Sciences 

{French  Association  for  the  Advancement  of  Sciences). 

(See  Paris).] 
[Association  Scientifique  de  France  {Scientific  AssooiaHai 

of  France).    In  La  Sorbonne.]    [ij 
[Ctongrte  Arch6ologique  de  France  {Arch(Bological  Oongrei 

of  France).    In  Tours.]    [i] 

[Institut  des  Provinces  de  France  {Institute  of  the  Ptovim 

of  France).    Dissolved.] 
Abbeville. 

1787.  Soci6t6  d' Emulation  {Emulative  Society),    [ij 

1789.  Soci6t^  Linndenne  du  fTord  de  la  France  {Linnean  So( 

of  the  North  of  France). 


Agtn. 


1791.  Biblioth^ue  Oommunale  {Public  Library). 
1793.  Soci6t6  d' Agriculture,  Sciences,  et  Arts  d'Agen  {Ag& 
ciety  of  Agriculture^  Sciences^  and  Arts),    [i] 
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Aix  {Bouchesdu-Ehdne). 

1795.  Acad6mie  dee  Sciences,  Agricnltore,  Arts,  et  Belles-Letties 

(Academy  of  SdenceSy  Agriculture^  ArtSy  a/nd  BeUes-Let- 

ires),    [i] 
1797.  Revue  Sextienne  [8oci6t6  des  (Jens  de  Lettres]  {^^Beview 

Sextienne^; — of  the  Society  of  Literary  Oentlemen), 
1799.  Soci^t6  Historiqne  de  Provence  (Historical  Society  of  Pro* 

vence),    [i] 

Alftii. 

1801.  Soci6t6  Scientifiqae  et  Litt^raire  (Scientific  and  Literary 
Society),    [i] 


1803.  Soci^t4  des  Sciences,  Belles-Lettres  et  Arts  da  Tarn  (Soci- 
ety of  ScienoeSj  Letters^  and  Arts^  of  Tarn). 

1Q05.  8oci6t.6  Historiqne  et  Arcb6ologiqae  (Sisiorical  and  Archm- 
ological  Society). 

1807.  Sod^t^  des  Sciences  MMicales  de  Gannat  (Society  of  Medi- 
cal Sciences  of  Oannat). 


1809.  Acad^mie  des  Scieoces,  Lettres,  et  Arts  d'Amiens  (Academy 
of  Sciences^  Letters^  and  Arts),    [i] 

1811.  Bibliotb^ne  Communale  de  la  Yille  d' Amiens  (Pvblic  City 
Library),    [i] 
[Conference  Litt6raire  et  Scientifiqae  de  Picardie  (Literary 
and    Scientific    Conference  of  Picardy).     Oeased   to 
exist.] 

1813.  Society  des  Antiquaires  de  Picardie  (Society  of  Antiqua- 
ria/ns  of  Picardy).    [i] 

1815.  Societ6  d'Horticalture  de  Picardie    (Horticultural   Soci- 
ety of  Picardy).    [i] 

1817.  Society  Industrielle  d' Amiens  (Industrial  Society  of  Amiens). 

[i] 
1819.  Soci6te  Linn^enne  da  Nord  de  la  France  (Linnean  Society 

of  the  North  of  France),    [i] 

Angen.  • 

1821.  Academic  des  Sciences  et  Belles-Lettres  (Academy  of  Scu 
ences  and  Belles-Lettres)  [formerly  Soci6t6  Acad6miqae 
de  Maine•e^Loire].    [iiij 
1823.  Ctomit^  Historiqae  et  Artistique  de  I'Oaest  (Historical  and 

Artistic  Committee  of  the  West),    [i] 
1825.  Soci6t^  Industrielle  et  Agricole  (Industrial  and  Agricultural 
Society),    [i] 
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Angers — Continaed. 

1827.  8oci6t6(i'fitudes  Scieutiflques  (Society  of  Scimtific  Stud- 
ies),   [i] 

1829.  Soci6t6  LinD^onne  de  Maine-et-Loire  {Linnean  Society  of 
Maine  and  Loire),    [i] 

1831.  Soci6t6  d'Agricaltare,  Sciences  et  Arts  (Society  of  AgrUnA- 
turcj  Sciences^  and  Arts),    [i] 

Angonldme. 

1833.  Soci6t^  d'Agricaltare,  Sciences,  Arts  et  Commerce  de  la 

Ghskvente  (Oharente  Society  of  Agriculture^  Sciences  jArtSy 

and  Commerce),    [i] 
1835.  Soci6t^  Arch^ologiqae  et  Historiqae  de  la  Charente  (Archoe- 

ological  and  Historical  Society  of  Charente).    [i] 

Anneoy. 

1837.  Soci6t6  Florimontane  (Florimontane  Society),    fi] 
1839.  Bevne  S^^voisienne  (Savoy  RevietD). 

Apt. 

1841.  Soci^t^  Litt6raire,  Scientifiqae  et  Artistiqae  d'Apt  (Liters 
aryj  ScientifiCj  o/nd  Artistic  Society  of  Art),    [i] 

Argenton-siu^Crdnse  (Indre). 

1843.  Soci6t6  Pharmaceatiqae  da  D^partement  de  P  Indre  (PAor- 
ma^seutical  Society  of  the  Department  of  Indre).    [i] 

Aries  (BaucheS'dtirRhdne). 

1845.  Commission  Arch^ologiqae  (Archcsologioal  Commission),   [i] 

Arras. 

1847.  Academic  [des  Sciences,  Lettres  et  Arts]  d'Arrras  (Arras 
Academy  of  Sciences^  Letters^  and  Arts),    [i] 

1849.  Station  d'Agiicaltare  (Agricultural  Station). 

1851.  Commission  des  Monaments  Historiqaes  et  des  Antiqaitte 
da  D6partement  de  Pas-de-Calais  (Commission  of  His- 
torical Monuments  and  Antiquities  of  the  Department  of 
PaS'de- Calais),    [i] 

1863.  £!cole  des  Ing^niears  (Engineer  School). 

Aneh. 

^   1855.  Soci6t6  Frangaise  de  Botaniqae  (French  Bota/nical  Society). 
1857.  Soci6t6  Historiqae  de  Gasoogne  (Historical  Society  of  Oas* 
cony),    [i] 

1859.  Soci6t6  Acad6miqae  (  Academic  Society),    [i] 

Anton  (SoAne-et-Loire). 

1861.  Soci6t6  Edaenne  [des  Lettres,  Sciences  et  Arts]  (EdMSums 
Society ;^^f  Letters^  Sciences^  and  Arts),    [i] 
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Auerre. 

1S63.  Soc\6t6  des  Sciences  Ilistoriqaes  et  Isaturelles  de  1' Yonne 

{Society  of  Jlistarical  and  Xatural  Sciences^  of  Yonne),  fi] 
1865.  Soci6t^  M^dicale  de  P  Yonne  {Medical  Society  of  Yonne).  [i] 
1807.  Soci^td  poor  la  Propagation  de  P  Instruction  Popnlaire 

(Society  for  the  Promotion  of  Public  Instruction). 

ATallon. 

1809.  Soci^t^  d'£tades  d'Avallon  {Avallon  Society  of  Studies).    [\] 

ATetn6i. 

1871.  Soci^t6  Arch6ologique  de  PArrondissement  d'Avesnes  {Ar- 
ckceological  Society  of  the  District  ofAvesnes).   [ij 

Ayignon. 

1873.  Mns^  Culvet  de  la  Ville  {Culvet  City  Museum),    [i] 
1875.  Soci6t6  ATch^ologiqae  {Archaeological  Society),    [i] 

Anaiiches  {Manehe). 

1877.  Soci^t6  d'Arch^ologie,  Litt6ratare,  Sciences  et  Arts  d'A- 
yranches  {Society  of  Archaologyy  Literature^  Sciences^ 
and  ArtSy  of  Avranches).    [i] 

Bagn^res-daBigorre  (Hautes  Pyrinies). 

1879.  Observatoire  du  Pic  du  Midi  {Observatory  of  Pic  du  Midi). 

1881.  Soci6t^  Ramond  {Ramond  Society),    [i] 

Ba^le.Ihlo. 

1883.  Soci^t^   des  Lettres,   Sciences  et  Arts   [de  Bar-le-Duc] 
{Society  of  Letters^  Sciences^  and  ArtSj  ofBar-le-Duc).  f  i  J 
1885.  Soci^t^  dn  Mns^e  {Society  of  the  Museum),    [i] 

Baitia. 

1887.  Sod^td  des  Sciences  Historiqaes  et  l^atorelles  de  la  Corse 
{Society  of  Historical  and  Natural  Sciences j  of  the  Corse). 

Bayeu  {Cdl/vados). 

1889.  Soci^t6  d'Agricaltnre,  Sciences,  Arts  et  Belles-Lettres 
{Society  of  Agriculture^  Sciences  j  ArtSj  and  Belles-Leitres). 

BayonxiA  {Basses-PyrinSes). 

1891.  Soci^t^  des  Sciences  et  Arts  (Sbcief^o/zStnence^aikf^rto).   [i] 

Beanne  {CdteWOr). 

1893.  Soci^td  d'Archdologie,  d'Histoire  et  de  Litt^rature  iV^ 
PArrondissement  de  Beanne  {Society  of  Archaeology^  IUfs- 
toryj  and  Literature  of  the  District  of  Beaune).    \\\ 

Beanvais. 

1895.  UAth^n^e  du  Beauvaisis  (Athencsum  of  Beaurais), 
n.  Mi«.  15 8 
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Bordeaux — Continued. 

1931.  Conseil  d'Hygi^ue  Publique  et  de  Salubrity  du  Ddparte- 
roent  de  la  Gironde  {Public  Health  Council  of  the  De- 
partment of  Oironde).    [i] 

1933.  Faculty  des  Sciences  (Faculty  of  Sciences). 

[Institut  Confucius  de  France.    Discontinued.] 

1935.  Journal  de  M^decine  de  Bordeaux  {Medical  Journal  of  Bor- 
deaux).   [\] 

1937.  Museum  d'Histoire  l^aturelle  {Natural  History  Museum),    [i] 

1939.  Museum  Pr^historique  de  Bordeaux  {Prehistoric  Museum  of 
Bordeaux),    [i] 

1941.  Observatoire  (Observatory),    [i] 

1943.  Soci^t^d'AgriculturedelaOironde(^^'(mttf(raZiS(>curfy).  [i] 

1945.  Soci^t^  Arcli^olo^que  de  la  Gironde  {Archaeological  So- 
ciety of  the  Oironde).    [\] 

1947.  Soci^td  des  Archives  Historiques  du  D^partement  de  la 
Gironde  {Society  of  Historical  Archives  of  the  Depart- 
ment of  the  Oironde).    [ij 

1949.  Soci^t^BibUographique;  Comity  de  Bordeaux  (£i&Zk>^rap/a- 
cal  Society;  Bordeaux  Committee). 

1951.  Soci^t6  des  Bibliophiles  de  Guy enne  (SbctWyo/ i?i6Zi()pA»7- 
ists  of  Onyenne).    [i] 

1953.  Soci6t6  d'ficonomie  Politique  {Society  of  Political  Economy) 
[Association  Bastiat]. 

1955.  Soci6t6  de  Gdograpbie  Commerciale  {Society  of  Commercial 
Geography).    [\] 

1957.  Socidt6  d'Horticulture  de  la  Gironde  (Hortic^iltural  So- 
ciety of  the  Oironde).    [i] 

1959.  Soci^t^  IIuinaDitaire  et  Scieutifique  du  Sud-Ouest  de  la 
France  {Humanitarian  and  Scientific  Society  of  the 
Southicest  of  France).    [\] 

19C1.  Socidl6  Liundeuue  de  Bordeaux  {Linnean  Society  of  Bor- 
deaux),   [iii] 

1963.  Socidt^  de  Mddecine  de  Boi-deaux  {Medical  Society  of  Bor- 
deaux).   [\] 

1965.  Soci^t^  de  M6decine  et  de  Chirurgie  de  Bordeaux  {Medical 
and  Surgical  Society  of  Bordeaux),    [i] 

1967.  Soc\6t6  M^dico-Chirurgicale  des  Hftpitaux  et  Ilospices  de 
Bordeaux  {Medico- Surgical  Society  of  Hospitals  and 
Almshouses  of  Bordeaux),    [i] 

1969.  Soci^t6  de  Pharmacie  {Pharmaceutical  Society),    [i] 

1971.  Socidt6  Pbilomatbique  de  Bordeaux  {Philomathic  Society  of 
Bordeaux).    , 

1973.  Soci6t6  des  Sciences  Physiques  et  yaturclles  {Society  of 
Physical  and  Natural  Sciences),    fi] 
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BoTilogne-iiiT-Mer  {Paa'de-CalaU). 

1976.  8oci4t6  Acad^Qiiqae  {Academic  Society),    [ij 

1977.  Soci^t^  d' Agriculture,  Sciences  et  Arts  de  Boulognc-sur* 

Mer  {Society  of  Agriculture^    Sciences^  and  ArtSj  of 

BmihgnC'Sur-Mer).    [  i  ] 
Bonrg. 

1979.  Soci^t^  d^I^mulatiou,  Agriculture,  Scieuces,  Lettres  et  Arts 

de  I'Ain  {Competitive  Society  of  Agriculture,  Sciences j 

Letters  J  and  A  rts,  o/Ain).    [i] 
1981.  Soci^t^  de  G^ograpliie  de  I'Ain  ( Oeographical  Society  o/Ain). 
1983.  Soci^t^  Litt^raire,  Historiqne  et  Arch^ologique  da  D^* 

partement  de  PAin  {lAterary,  Historical,  and  Ardueo* 

logical  Society  of  the  Department  o/Ain).    [i] 
Bonrges. 

1985.  Soci^td  Historiqne,  Litt^raire,  Artistique  et  Scientifique 

du  D^partement  du  Cher  {Historical,  Literary,  Artistic^ 

and  Scientific  Society  o/ the  Department  o/Ain)  [formerly 

Commission  Historiqne  dn  Cher],    [i] 
1987.  Socititd  d'Agricnltnre  dn  D^partement  de  Cher  {Agricultural 

Society  o/  the  Department  o/  Cher),    [i J 
1989.  Soci^t^  des  Antiqnaires  dn  Centre  {Central  Society  o/ Anti, 

quarians). 

Brest  {Finistdre). 

1991.  Bibliothfeqne  de  la  Marine  Rationale  {Library  o/  the  Ka- 

tional  Navy),    [i] 
1993.  Observatoire  {Observatory). 

1995.  i^oci6t6  AcBd6mique  deBreat  {Academic  Society  of  Br  est),  [i] 
1997.  Soci^t^  d'Agricnltnre  de  Brest  {Agricultural  Society  o/ 

Brest).    [i\ 


Briey. 


Caen. 


[Soci^t6  Archtologiqne  et  Historiqne  {Archax>logical  and 
Historical  Society).  Has  been  transferred  to  Metz, 
Alsace-Lorraine,  Oermany.] 

1999.  Academic  Rationale  des  Sciences,  Arts  et  Belles-Lettre» 
{National  Academy  o/  Sciences,  Arts,  and  Belles-Let- 
tres).    [iii] 

2001.  Association  d'Agricnlture  et  d'  Horticulture  des  Institute 
de  la  Zone  Campandri-Yalcongrain  {Agricultural  and 
Horticultural  Association  o/  the  Institutes  o/  the  Cam. 
pandri'  Yalcongrain).    [iJ 

2003.  Association  Kormande  pour  les  Progrfes  de  I'Agriculture, 
de  I'Indnstrie  et  des  Arts  {Normandy  Association /or  the 
Advancement  o/ Agriculture,  Industry^  and  Arts).    [\] 

2005.  Mustfe  d'Histoire  Naturello  (Xafvrnl  ITintory  Museum),     [i} 
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€aan — Coutiuaed. 

2007.  8oci6t^  Centrale  d'Horticulture  (Central  UorUcuUural  So- 
ciety). 

2009.  Socidt^  d'Agricaltnre  et  de  Commerce  de  Caen  {Society  of 
Agriculture  and  Commerce  of  Caen),    f  ij 

2011.  Soci6t6  des  Antiquaires  de  Normandie  (Society  of  Antiqua- 
ries of  Normandy),    [iii] 

2013.  Soci6t^  des  Beaax  Arts  (Society  of  Fine  Arts),    [iJ 

[Soci^t^  Fran^aise  d*Arcb6ologie  pour  la  Conservation  et 
la  Description  des  Monuments  Historiques  (French  So- 
ciety of  Archasology  for  the  Preservation  and  Description 
of  Historical  Monuments),    (See  Tours).] 

2015.  Soci6t6  Linn^enne  de  Normandie  (Linnean  Society  of  Nor- 
mandy),   [iii] 

2017.  Soci^t6  de  M6decine  de  Caen  et  du  Calvados  (Medical  So- 
ciety of  Caen  and  Calvados),    [i] 

2019.  Soci^t^  Pbilomatbique  du  Calvados  (Philomathic  Society  of 
Calvados), 

Cahon. 

2021.  Soci6t6  des  £tudes  Litt^raires,  Scientifiques  et  Artistiques 

du  Lot  (Society  of  Literary j   Scientific^  and  Artistic 

Studies  of  Lot),    [ij 

Cambrai  (Nord). 

2023.  Socifetd  d'£mulation  (Competitive  Society).    [I] 

Cannes. 

[Soci^t^  des  Sciences  Naturelles,  des  Lettres  et  des  Beaux 
Arts  de  Cannes  et  de  I'Arrondissement  de  Grasse  (So- 
ciety of  Natural  Sciences^  Letters^  and  Fine  Arts  of 
Cannes  and  the  District  of  Orasse),    Dissolved.] 

Carcassonne. 

2025.  8oci6t6  des  ArtBet  Sciences  (Society  of  Arts  and  Sciences),  fi] 

Caitres. 

2027.  Commission  des  Antiquit^s  de  la  Ville  de  Castres  et  du  D6' 
partement  du  Tarn  (Antiquarian  Commission  of  Castret 
and  of  the  Department  of  Tarn),  [i] 
[Soci^t^  scientifique  et  li^t^raire  de  Castres  r^unie  d  la 
Commission  des  Autiquit^s  de  la  Yille  de  Castres  (Sci- 
entific and  Literary  Society  of  Castres^  united  with  the 
Antiquarian  Commission  of  the  city  of  Castres).] 

Chalom-tnr-lCame. 

2029.  Soci^t^  d'Agriculture,  Commerce,  Sciences  et  Arts  du  D6- 
partement  de  la  Marne  (Society  of  AgriculturCj  Com- 
mcrce^  Scfcuccs^  and  Arts  of  Marnc).     fiii] 
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ChaloD*tiiT-Sadne. 

I^Egyptiologie.''    Discon tinned.] 
2031.  Soci^t^  d'Histoire  et  d'Arch6ologie  de  Ch&lon  {Archcpo- 

logical  and  Historical  Society  of  Chalon).    [i] 
2033.  Soci4t^  des  Sciences  Natnrelles  de  Sa6ne-et- Loire  {Socieit^ 
of  Natural  Sciences  of  Sadne-ei- Loire),    [i] 

Chamb^ry. 

2035.  Academic  des  Sciences,  Lettres  et  Arts  deSavoie  (Academy 
of  ScienceSj  Letters^  and  Arts  of  Savoy),    [i  j 

2037.  Soci^t^  d'Histoire  Naturelle  de  Savoie  {yatural  History  So- 
ciety of  Savoy).         • 

2039.  Soci6t6  M^dicale  {Medical  Society),    [i] 

2041.  Soci6t6  Savoisienne  d'Histoire  et  d'Arch6ologie  {Society  of 
History  and  Arc/iceology  of  Savoy),    [i] 

Chartres. 

2043.  Soci6t6  Arcb^ologique  d'Eure-et-Loir  {Archceological  Society 

of  Eure-and'Loire).    [ij 
2045.  Soci6t6  d'Horticulture   et   de  Viticulture  d'Eureet-Loir 

{Society  of  Horticulture  and  Vine-culture^  of  Etireet' 

Loir),    [i] 

Chateaadun. 

2047.  Soci6t6  Dunoise  [Archdologie,  Histoire,  Sciences  et  Arts} 
{Bunoise  Society),    [i] 

Chateaurotix. 

2049.  Soci<St6  d' Agriculture  de  Plndre  {Agricultural  Society  of 
Indre).    [i] 

Ch&tean-Thierry  (Aisne). 

*  2051.  8oci6t^  Historique  et  Arch^ologique  de  Chateau-Thierry 

{Historical  and  Arckasological  Society  of  ChateaurThicn- 

ry)'   [iJ. 

Chitimy  (Aisne). 

2053.  Soci6t6  de  Pomologie  et  d' Arboriculture  de  Chauny  {Pbrno- 

logical  and  Arboricultural  Society  of  Chauny).    [i] 
2055.  Soci^t^  R^gionale  d'Horticulture  dout  Chauny  est  le  Centre 

{Horticultural  Society  of  the' Chauny  Region),    [i  J 

Cherbourg  {Manche). 

2057.  Soci^td  Acad^mique  de   Cherbourg  {Academic  Society  of 

Cherbourg),    [iii] 
2059.  Soci6t6  Rationale  des  Sciences  Naturelles  de  Cherbourg 

(National  Society  of  Natural  Sciences  of  Cherbourg),  [iii  J. 

CUniecy. 

2061.  Socii$t6  SeieutifiquQ  et  Artistique  {Scientific  and  ArtUtic 
Society),    [i] 
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Clermont-Ferrand. 

2063.  Acad^mie  des  Sciences,  Belles- Lettres  et  Arts  {Academy 

of  SciaiceSy  BelleS'LettreSj  and  Arts),    [i] 
2065.  Soci^t^  des  Amis  des  Arts  de  PAuvergne  (Auvergne  So* 

defy  of  the  Friends  of  Arts).    [\] 
2067.  University  de  France— Faculty  des  Lettres  ( University  of 

France — Faculty  of  Letters). 

Clermont  (Oise). 

2069.  Soci6t6  d'Agriculture  de  Clermont  Oise  {Agricultural  So- 

ciety of  Clermont),     [i] 
2071.  Soci6t6    d'Horticulture   de  Clermout-Oise  (Horticultural 
Society  of  Clermont),    [ij 
[Soci6t6  des  Amis  des  Arts  de  PAuvergne  {Auvergne  So- 
ciety of  the  Friends  of  Arts),    (See  Clermont-Ferrand.)] 

Compi^gne  (Oise). 

[Mus^e  Kobmer  {Kohmer  Museum).    Transferred  to  the  Mu- 
seum Trocadero,  Paris.] 
2073.  Soci^t6   nistorique   de   Compie^uc  {Historical  Society  of 
Compidgne),    [\] 

Conlommiers  {Seine'et'^farne), 

2075.  Soci^t^  d'HorticnlturedePArrondissementdeCoulommiers 
{Horticultural  Society  of  the  District  of  Coulommiers),  [i] 

CoQtincet  {Manche), 

2077.  Soci^t^  Acaddmique  du  Cotentin  {Academic  Society  of  Co- 
tentin),    [i] 

Bu.  {Landes). 

2070.  Soci6t^  de  Borda  {Borda  Society).  [iJ 

Byon. 

2081.  Acad^mie  des  Sciences,  Arts  et  Belles-Lettres  de  Dyon 
{Academy  of  Sciences^  ArtSj  and  Belles-Letters  of  Dijon). 

[iii] 

2083,  Biblioth^ne  de  PUniversit^  {University  Library), 

2085.  Commission  de^Antiqnit<^.s  [Arcli^logi(jiu»]  de  la  C6te-d'0r 
{Archmoloc^cal  Commission  of  CSte-d^Or).    [i] 

2087.  Journal  d' Agriculture  de  la  C6te-d'Or  {Agricultural  Jour- 
nal of  C6te  d^Or),    [i] 

2089.  Spci6t6  d' Agriculture  et  d'Industrie  Agricole  du  D^parte- 
f  ment  de  la  C6te-d'Or  {Society  of  Agriculture  and  Farm- 

'  inglndustry  of  CSUWOr),    [i] 

2091.  Soci<3t(S  d'Horticulture  de  la  Cdte-d'Or  {Horticultural  Society 
ofCoteWOr).    [i] 
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(yord). 

2093.  Association  Y6teriiiaire  des  D^partements  da  Nord  et  da 

Pas  de-Calais  ( Veterinary  Associationof  the  Departments 

of  the  North  and  Pas-de-Calais),    [i] 
2095.  Bibliothfeque  Mauicipale  {Municipal  Library), 
2097.  Mas^e  d'Histoire  Natarelle  {Natural  History  Museum),    [i] 
2099.  Soci^t^  d'Agriculture,  des  Sciences  et  Arts,  Central  du  D6- 

partement  du  Nord  {Central  Society  of  AgriculturCj 

ScienceSj  and  Arts  of  the  Department  of  the  l^orth).    [iii] 
2101.  Union  G^ographiqae  du  Nord  de  la  France  {Oeographical 

Union  of  the  North  of  France),    [i] 


2103.  Soci^t^  d' Agriculture,  de  Commerce  et  de  I'Industrie  du  D6- 
partement  du  Var  (Society  of  Agriculture^  Commerce  and 
Industry  of  the  Department  of  Var).    [i] 

2105.  Soci^t^  des  £tndes  Scientifiques  et  Arch^ologiques  {Society 

of  Scientific  and  Archceological  Studies),    [i] 
Snnkerqne.  {Nord). 

2107.  Comity  Flammand  de  France  {Flemish  Committee  of  France). 
2109.  8oci6t^  Dunkerquoise  pour  I'Encouragement  des  Sciences, 

des  Lettres  et  des  Arts  {Dunkirk  Society  for  the  Promo- 

turn  of  Sciences^  Letters,  and  Arts),    [i] 
foully. 

2111.  Institut  d'Agriculture  du  Ehdne  {Agricultural  Institute  of 

the  Rh&ne). 

Elbenf  (Seine-lnfirieure). 

2113.  Soci^t^  d'Enseignement  Mutnel  des  Sciences  NaturelleS 

{Society  for  Mutual  Instruction  in  Natural  Sciences). 
2115.  Soci6t6Iudustne\\ed^E\henf  {Industrial  Society  of  Elbeuf).  [i] 

ilpinaL 

2117.  Soci6t6  d'£mulation  du  D^part^ment  des  Vosges  {Competi- 
tive Society  of  the  Department  of  Vosges).    [i] 
2119.  Soci^td  de  Geographic  de  PEst  {Geographical  Society  of  the 
Fast). 
^vreaz. 

2121.  Soci6t6  Libre  d'Agriculture,  IBciences,  Arts  et  Belles- 
Lettres  du  D^partement  de  I'Eure  {Free  Society  of  Agri- 

culturcj  Sciences^  Arts,  and  BeUes-Lettres  of  Eure).    [i] 
Flers. 

2123.  Society  Industrielle  de  I'Orne  {Industrial  Society  of  Orne). 

FontenayleComte  ( Vendie). 

2125.  Soci^td  d'Horticulture  {Horticultural  Society),    [ij 

Oannat  {Allier).    . 

2127,  Society  des  Sciences  M^dicales  de  Gannat  {Society  of  Medi" 
cal  Sciences  of  Qnnnnt).     fi| 
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Grenoble. 

2129.  Acad^mie  Delpbinale  (Delphbial  Academy),     [i] 

2131.  Soci6t6  d' Agriculture  et  d'Horticulture  de  Grenoble  {Agri- 
cultural and  Horticultural  Society  of  Chrenoble).    fi] 

2133.  Soci^t^  de  M^decine  et  de  Pliarmacie  de  Pls^re  {Medical 
and  Pharmaceutical  Society  of  Isire).    fi] 

2135.  Soci^t^  de  Statistique  de  Tlsfere  {Society  of  Statistics  of 
Isire).    [i] 

2137.  Soci^t^  des  Sciences  Naturelles  et  Arcb^ologiqnes  de  la 

Creuse  (Society  of  Natural  and  Archoeological  Sciences 

of  Creuse).    [\] 
LaFlecfae. 

2139.  Soci^t^  des  Sciences  et  Arts  de  la  Flfeche  {Society  of  Sciences 

and  Arts  of  La  Fliche). 

L&ngres  {Haute-Marne). 

2141.  Soci6t6  Historique  et  ArcMologique  {Historical  and  Archie- 

ological  Society),    [i] 
Laon. 

2143.  Soci^t6  Acad^mique  de  Laon  {Academic  Society  of  Laon).  \i] 

the  YendSe).     [\] 

La  Rochelle. 

2145.  Academic  des  Belles-Lettres,  Sciences  et  Arts  de  La  Ro- 

cbelle   {Academy  of  Belles-LetterSj  Sciences,  and  Arts 

of  La  Rochelle). 
2147.  Soci6t^  des  Amis  des  Arts  {Society  of  the  Friends  of  Arts). 

La  Eoche-sur-Ton. 

2140.  Soci(5t6  d'liiuiulat^n  de  la  Vendue  {Competitive  Society  of 

Laval 

2150.  Commission  Historique  et  Archdologique  de  la  Mayeuue 

{Historical  and  Archceological  Commission  of  Mayenne). 

2151.  Mus^e  d'Histoire  Katurelle  {Natural  History  Museum). 
2153.  Socidt^  de  Plndustrie,  Manufacture,  Agriculture,  Sciences 

et  Arts  de  la  Mayenne  {Mayenne  Society  of  Industries, 
Manufactures,  Agriculture,  Sciences,  and  Arts),    [i] 

U  Havre  (Seine-InfSrieure). 

2155.  Soci6t6  de  Geographic  Commerciale  du  Havre  {Havre  So- 
ciety of  Commercial  Geography). 
.  2157.  Soci6t6  06ologique  de  Normandie  {Geological  Society  of 
Normandy),    [i] 
2159.  Society  Nationale  Havraise  des  Etudes  Diverses  {Havre 

National  Society  of  Various  Studies),    [i] 
21G1.  Society  de  Pharmacie  du  Havre  {Pharmaceutical  Society  of 
Uarre).     \\] 
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Le  Havre  {Seine- In/Srieure) — Contiuueil. 

2163.  Soci^t^  des  ScieDces,  Arts,  Agricalture,  et  Horticulture, 

(lu  Havre  {Havre  Society  of  Sciences^  ArtSy  Agriculture^ 

and  Ilorticulture).     [i] 
Le  Mans. 

2165.  Soci^t6   d'Agricnltare,  Sciences    et  Arts  de  la    Sartbe 

{Socieiy  of  Agriculture,  Sciences^  and  Arts  of  Sarthe). 

[iii] 

2167.  Soci6t6  Historique  et  Archdologique  du  Maine  {Eistorical 
and  Archo'ological  Society  of  Maine),    [i] 

2169.  Soci<5t6  d'Horti culture  de  la  Sartlie  {Horticultural  Society 
of  Sarthe). 

2171.  Soci^t^  de  M^decine  du  Ddpartement  de  la  Sarthe  {Medical 
Society  of  the  Department  of  Sarthe),    [i] 

2173.  Soci^tiS  du  Materiel  Agricole  de  la  Sarthe  {Agricultural 

Society  of  Sarthe). 
Le  Puy. 

2175.  Socidt^  d'Agriculture,  Sciences  Arts,  et  Commerce  {Society 
of  Agriculture^  Scieiices,  Arts,  and  Commerce),    [i] 
Lea  Vans  {Ardeche). 

2177.  Soci^t^  Historique  et  Archeologique  du  Canton  des  Vans 

{Historical  and  Archaeological  Society  of  the  Canton  of 

Vans),    fil 
Lille. 

2179.  Commission  Historique  du  D^partement  du  i^ord  {Histori- 
cal Commission  of  the  Department  of  the  North),    [i] 

2181.  Comit6  Agricole  du  Nord  {Agricultural  Committee  of  the 
North). 

2183.  Conseil  Central  d'Hygifene  et  de  Salubrity  {Central  Council 
of  Hygiene  and  Public  Aalth). 

2185.  Faculty  de  Mddecine  et  de  Pharmacie  {Faculty  of  Medicine 
and  Pharmacy). 

2187.  Institut  Zoologique  {Zoological  Institute). 

2189.  Mus^e  d'Histoire  Naturelle  {Museum  of  Natural  History). 

[i] 
2191.  Soci^t^  des  Architectes  du  D^partement  du  Nord  {Society 

of  Architects  of  the  Department  of  the  North). 

2193.  Soci^t^  Centrale  de  M6decine  du  Nord  de  la  France  (Cen- 
tral Medical  Society  of  the  North  of  France),    [i] 

2195.  Soci^t^  de  Geographic  {Oeographical  Society). 

2197.  Soci6t^  G^ologique  du  Nord  {Geological  Society  of  the  JVoW/t). 

[i] 
2129.  Soci6t6  des  Sciences,  de  I'Agriculture  et  des  Arts  {Society 

of  Sciences,  Agriculture,  and  Arts),    [iii] 
Limoges. 

2201.  Commission  M^t^orologique  de  la  Haute- Vienne  [Meteore- 

logical  ComniisHion  of  Haute- Vienne).    [i] 
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2203.  Soci^t^  Arcbdologique  et  Historique  du  Limousin  [Archcco^ 
logical  and  Historical  Society  of  Limousin),     fi] 

2205.  Soci<5t6  de  M^decine  et  de  Pharmacie  de  la  Hamc-Viouue 
{Medical  and  Pharmaceutical  Society  of  Havtc-Vienne). 

[i] 
2207.  Soci<^t6  d'Agriculture  des  Sciences  et  Arts  de  la  Haute- 

Vienne  (Society  of  Agriculture^  Sdencenj  and  Arts  of 

Haute- Vienne).    [i] 

Liuetix  (Calvados). 

2209.  Soci^t^  d'Agriculture  du  Centre  de  la  Norraandie  (Agri- 
cultural Society  of  Central  Normandy),    [i] 

2211,  Soci6t6  d'Hprticulture  et  de  Botanique  du  Centre  de  la 
Norraandie  (Horticultural  and  Botanical  Society  of  Cen- 
tral Normandy),    [i] 

Loni-leSaTilnier. 

2213.  Socii(St6  d'£m  ulation  du  Jura  ( Competitive  Society  of  the  Jura). 
2215.  Soci^t^   Poniologique  de    France  (Pomological  Society  of 
France),    [i] 

Lorient  (Morbihan). 

2217.  Observatoire  (Observatory), 

2219.  Soci6t6  de  G^ograpliie  Bre tonne  (Bretonne  Oeographical 

Society), 
lywL  , 

2221.  Acad^mie  des  Sciences,  Belles-Lettres  et  Arts  de  L^'ou) 

(Lyons  Academy  of  Sciences  jBelleS'Letters  J  and  Arts),  [iiij 
2223.  Association  Lyonnaise  des  Amis  des  Sciences  Natnrelles 

{Lyons  Association  of  th£  Friends  of  Natural  Sciences),   [i] 
2225.  Association  pour  la  Propagation  de  la  Foi  (Associatumfor 

the  Propagation  of  the  Faith). 
2227.  Commission   Hydrom^trique  de  Lyon  (Hydrometric  Com- 
mission of  Lyons),    [i] 
.    2229.  Commission  M6t6orologique  du  Khone  (Meteorological  Citm- 

mission  of  the  Rhone),    [ij 
2231.  ^In^^eGmmel  (Ouimet  Museum).    [\\ 
2233.  Mus^e   d'Histoire    Naturelle   de   Lyon    (Natural  History^ 

Museum  of  Lyons),    [i] 
2235.  Observatoire  (Observatory),    [i] 
2237.  Soci6te  Acad^mique  d'Architecture  de  Lyon  (Lyons  Acad-- 

emic  Society  of  Architecture),    [i] 
2239.  Soci^t^  d'Agriculture,  Histoire  Naturelle  et  Arts  Utiles  do 

Lyon  (Lyons  Society  of  Agriculture,  Natural  History, 

and  Useful  Arts).     [iiiJ 
2241.  Soci^t^  d'Antliroj>ologie  de  Lyon  (Anthropological  Society 

of  I/^ons.'j 
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,  Lyon — Coutinaed. 

2243.  Soci6t^  Botanique  de  Lyou  (Botanical  Society  o/Lyons).    [ij 

2245.  Soci6t6  d'ficonoinie  Politique  (Society  of  Political  Economy). 

2247.  Soci6t^  d'EdacatioD  de  Lyon  (Educational  Society  of  Lyons). 

2249.  Soci6t6  d'Enseignement  Professionel  du  Ebdne  (Society  of 
Mechanical  Draicing  of  the  Rhone),    [i] 

2251.  Soci^t6  des  Amis  des  Arts  (Society  of  the  Friends  of  Arts). 

2263.  Soci6t6    d'iStudes     ScieDtifiqnes    (Society    of    Scientific 
Studies).    [}\ 

2255.  Soci6t^  de  G^ograpbie  (Geographical  Society),    [i] 

2257.  Soci6t6  d'Horticulture  Pratique  du  Rbtoe  (Society  of  Prac- 
tical Horticulture  ofth^  Rhdne). 

2259.  Soci6t6  Liuu^eune  de  Lyon  (Linnean  Society  of  Lyons),    f  iii] 

2261.  8oci6t6  Littdraire,  Historiqae  et  Arcbdologique  (Literary^ 
Historical,  and  Archceological  Society),    [i] 

2263.  Soci6t^  Nationale  de  M^decine  de  Lyon  (Xational  Medical 
Society  of  Lyons),    [i] 

2265.  Soci6t6  Pomologique   de   France  (Pomological   Society  of 

France),    [i] 
2267.  Soei6t6  des  Sciences  Industrielles  (Society  of  Industrial 

Sciences),    [i] 
2269.  Soci6t6  des  Sciences  M^dicales  de  Lyou  (Lyons  Society  of 

Medical  Sciences),    [i] 
2271.  XJniyeT»it6  (University). 

M&oon. 

2273.  Acad^mie  des  Sciences,  Arts,  Belles-Lettres  et  G^graphie 
(Academy  of  Sciences,  Arts,  Belles-Lettres,  and  Geo- 
graphy) [formerly  Academic  de  M^con — Society  des 
Arts,  Belles-Lettres  et  Agriculture],    [i] 

Magny-en-Vexin  (Sdne-et'Oise). 

2275.  Soci^t^  d'Agriculture  et  d'Horticulture  (Agricultural  and 
Horticultural  Society). 

Maleuz.    (See  Morlaix.) 

Marseilles. 

2277.  Academic  des  Sciences,  Lettres  et  Arts  (Academy  of  Set* 

enceSj  Letters,  and  Arts),    [iii] 
2279.  Gomit^  M6dical  des  Boucbes-duEbdne  (Medical  Committee 

of  Bouches-du-RhSne).    [i] 

2281.  £cole  des  Beaux  Arts  et  Bibliotb^ue  de  la  YiUe  (School  of 

Fine  Arts,  and  City  Library),    [\] 

2282.  £cole  de  Plein  Exercice  de  M^decine  et  Pbarmacie  (School 

of  the  Whole  Practice  of  Medicine  and  Pharmacy). 

2283.  Museum  d'Histoure  Naturelle  (Natural  History  Museum). 
2285.  Obserrat^ire  (Ohsermfory),     fi] 
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Karsefllet — Continued. 

2287.  Soci6t6  d'Agricoltare  dn  D^partenieDt   des  Bouebcs-du- 

Kb6nc  (Agricultural  Society  of  th^  Department  of  Bouclie- 

durRhone).    [i] 
2289.  Soci6t6  des  Amis  des  Arts  (Society  of  the  Friends  of  Arts}.    • 
[Soci6t6  d'fllmulation  de  la  Provence  (Competitive  Society  of 

Provence).    Discontinued.] 
[Soci6t6  d'fitude  des  Sciences  l^aturelles  (Society  for  the 

Study  of  Natural  Sciences) — ^no  w.  called  Soci6t6  d'Horti- 

culture  et  de  Botanique.] 
2291.  Soci6t6  de  Oriographie  (Geographical  Society),    [i] 
2293.  Soci6t6  d'Horticulture  et  de  Botanique  (Society  of  Horti- 
culture and  Botany)   [formerly  Socidt^    d'£tude   des 

Sciences  NatureUes].    [i] 
2295.  Soci6t6  de  M^decine  (Medical  Society),    [i] 
2297.  Soci^t^  M6dico-Ch:rurgicale  des  Hdpitaux  (Medico-Chirur- 

gical  Society  of  the  Hospitals).    [\] 
2299.  Soci6t6  Scientiflque  Indnstrielle  (Society  of  Industrial  Sci-- 

ences).    [ij 

2301.  Soci6t6  de  Statistique  de  Marseille  (Statistical  Society  of 

3farseilles).    [i] 
2303.  Soci^t^  pour  la  Vulgarisation  des  Plantes  Exotiques  (Societyi 

for  the  Domestication  of  Exotic  Pl^mts). 
2305.  Union  des  Arts  (Art  Union),    [i] 

layenne. 

2307.  Soci4t6  d' Agriculture  de  I'Arrondissement  de  Mayenne 
(Agricultural  Society  of  the  District  of  Mayenne).    [u\]\ 

2309.  Soci6t6  d'Arcb^ologie,  Sciences,  Arts  et  Belles-Lettres  de- 
la  Mayenne  (Mayenne  Society  of  Archceology^  Sciences^, 
ArtSj  and  Belles-Lettres).    [i] 

leanx  (Seineet-Mame). 

2311.  Soci6t6'  d'Arcb^ologie,  Sciences,  Lettres  et  Arts  du  D^ 
partement  de  Seine-et-Mamo  (Society  of  Archmologyy 
Sciences^  Letters^  and  Arts  of  the  Department  of  Seine-et- 
Marne).  [i] 
2313.  Soci6t4  d'Horticulture  de  PArrondissement  de  Meaux  (Hor- 
ticultural Society  of  the  District  of  Meaux).  [i] 
Iblnn. 

2315.  Soci4t^  d'Arcb^ologie,  Sciences,  Lettres  et  Arts  de  Seine- 

et-Marne  (Society  of  Archaeology <,  Sciences^  Letters^  and 

Arts  J  of  Seine-et  Marne).    [i] 
Kende. 

2317.  Soci^t^  d'Agriculture,  Industrie,  Sciences  et  Arts  du  D6- 

partement  de  la  Lozfere  (Society  of  Agriculture^  Indus^ 

try^  SoienceSy  and  Arts  of  the  Department  of  Loz^re),    [iJ 
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Mettray  {Indreet-Loire), 

2310.  Direction  de  la  Colonie  P<5nitentiaire  (Direction  of  the  Penal 
Colony),    [i] 

Mendon  (Seine  et-Oise). 

2321.  Observatoire  d'Astronoinie  Physique  de  Pari*  (Paris  Ob- 
servatory of  Physical  Astronomy) .    [  i  ] 

Mireconrt  (Yosges), 

2323.  Soci^t6  Agricole,  Horticole  et  Viticole  de  I'Arroudissement 

de  Mirecoart  (Society  of  Agriculture,  Horticulture^  and 

Vine- Culture  of  the  District  of  Mirecourt).    [i] 
Montanban. 

2325.  Soci^t^  Arch^ologique  de  Tarn-et-Oaronne  (Archaeological 

Society  of  Tam-et-Oaronne).    [i] 

'     2327.  Soci^t^  des  Sciences,  Belles-Lettres  et  Arts  da  D4part6- 

inent  de  Tarnet-Garonne  (Society  of  Sciences^  Belles- 

LettreSy  and  Arts,  of  Tam-et- Garonne),    [i] 

Montb^liard  (Doubs). 

2329.  Soci6t6  d'fimulation  (Competitive  Society),    [i] 

Montbri8on  (Loire). 

2331.  La  Diana;  Soci6t6  Historique  et  ArcWologique  da  Forez 

(The  Diana;   Archceological  and  Historical  Society  of 

Forez).    [i] 
Montpellier. 

2333.  Acad^mie  de  jMontpellier — Faculty  de  M^decine  (Medical 

Faculty  of  the  Academy  of  Montpellier),    [iii] 
2335.  Academic  des  Sciences  et  Lettres  de  Montpellier  (Academy 

of  Sciences  and  Letters  of  Montpellier).    [iii] 
2337.  Biblioth^que  Universitaire — Section  de  M^decine  (Cntr^r- 

sity  Library — Medical  Section). 
2339.  ficole  Snpdrieure  de  Pbarmacie  (College  of  Pharmacy). 
2341.  Messager  Agricole  (Agricultural  Herald),    [ij 
2343.  Montpellier  Medical  (Medical  Journal),    [i] 
2345.  Eevue  des  Sciences  Naturelles  (Review  of  Natural  Sciences). 
2347.  Soci6t4  Arch^ologique  de  Montpellier  (Archaeological  Society 

of  Montpellier),    [iii] 
2349.  Soci^t^  Centrale  d'Agricultare  da  D^partement  de  rH6- 

raalt  (Central  Agricultural  Society  of  the  Department  of 

Hirault). 
2351.  Soci6t6  de  Geographic  (Oeographical  Society),    [i] 
2353.  Soci6t6  d'Horticaltare  et  d'Histoire  Naturelle  de  I'H^rault 

(Horticultural  and  Natural  History  Society  of  Herault). 

[iJ 
2355.  Society    Lang^uedocieune  de  GiSograpbie  (Langnedoc  Oeo- 
graphical Soeiefy.)     fi] 
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Montpellier — Coutinued. 

2357.  Soci<§t6  pour  I'Etude  des  Langiies  liomaues  {Society  for  the 

Study  of  Kotnance Languages).    [\] 
2359.  Soci6t6  S^ricicole  de  Montpellier  {Silk-Culture  Society  of 

Montpellier).    [i] 
2361.  TJmyeTsit6  (University). 

Korlaix. 

2363.  Soci^t^  des   £tudes  ScieDtifiqaes  da  Fiuist^re  (Finistere 

Society  of  Scientific  Study). 

Xoolins. 

2365.  Soci^t^  d'£mulation  du  D^partement  de  rAllier  {Competi- 
tive Society  of  the  Department  of  Allier).    [i] 
2367.  Sod^t^  d^Horticulture  de  FAUier  {Horticultural  Society  of 
Allier).    [i[ 

Xoutiars  {Savoie). 

2369.  Acad^mie  de  la  Val  de  I'ls^re  {Academy  of  the  Valley  of  tJie 
Ish'e).    [i] 

2371.  Acad^mie  de  Stanislas  {Academy  of  Stanislaus),    [iii] 

2373.  Biblioth^ue  Universitaire — Section  de  M^decine  {Medical 
Section,  University  Library). 

2375.  ficole  Forestifere  {School  of  Forestry). 

2377.  ficole  de  M^deciue  et  de  Pbarmacie  {Medical  and  Pharma- 
ceutical School),    [i] 

2379.  Faculty  de  M^deciue  {Faculty  of  Medicine). 

2381.  Soci6t6  d'Arch^ologie  Lorraine  et  Mus^e  Historiqtie  Lor- 
rain  (Society  of  Lorraine  Archaeology  and  Lorraine  His- 
torical Museum). 

2383.  Soci6t^  Centrale  d' Agriculture  (Central  Society  of  Agricul- 
ture),   [i] 

2385.  Soci^t6  de  G6o^aphie  de  PEst  (Oeographical  Society  of  the 
Fast). 

2387.  Soci^t^deM^decine  (Medical /St>ci^<^).    [i] 

2389.  Soci^t^  des  Sciences  de  Nancy  (Society  of  Sciences j  of 
Nancy),    [i] 

Itntes. 

2391.  £cole  de  Pleiu  Exercice  de  M^decine  et  Pharmacie  (School 

of  the  Whole  Practice  of  Medicine  and  Pharmacy.) 
2393.  Observatoire  (Observatory). 
2395.  Soci^t^  Acad^mique  dela  Loire  Inf<grieure  (Academic  Society 

of  Lower  Loire),    [i]' 
2397.  Soci6t6  Arch^ologiqne  de  Nantes  et  de  la  Loire  Infdrieure 
(Archaeological  Society  of  Nantes  and  of  Lower  Loire),    f  i.] 
2399.  Society  des  Bounx  Arts  (Society  of  Fine  Arts),     [ij 
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Nantes-^Coutinaed. 

2401.  Soci6t6  des  Bibliophiles  Bretons  {Society  of  Breton  Biblio- 

philei).    [i] 
2403.  Soci^t^  d'Histoire  Naturelle  {Society  of  Natural  History). 

» 

Narbonne  {Aude). 

2405.  GommissioD  Arcb^ologiqne et Litt^raire  derArrondissement 

de  laNarbouue  {Archaeological  and  Literary  Commission 

of  the  District  of  Xarbonne).    [i  J 
Nevert. 

2407.  Soci^t6  Xivernaise  des  Lettres,  Sciences  et  Aits  {Severs 

Society  of  Letters^  Sciences^  and  Arts),    [i] 
Nice. 

2409.  Soci6t6  Centrale  d' Agriculture,  d'Horticulture  et  d'Accli- 
matation  {Central  Society  of  Agriculture^  Uorticulturey 
and  Acclimation).     \\] 

241L  Socidt6  des  Architects  des  Alpes  Maritimes  {Society  of  Arch- 
itects^ of  the  Maritime  Alps),    [i] 

2413.  Soci6t^  Nifoise  des  Sciences  Naturelles  et  Historiques 
{Nicene  Society  of  Natural  and  Historical  Sciences). 

2415.  Soci^t4.  des  Lettres,  Sciences  et  Arts  des  Alpes  Maritimes 

{Society  of  Letters^  Sciences,  and  Arts  of  the  Maritime 

Alps),     [i] 
Nimes. 

2417.  Academic  de  Ximes  {Academy  of  Kimes).    [iiij 

2419.  Soci^t6  d'fitudes  des  Sciences  Naturelles  {Society  for  the 

Study  of  Natural  Sciences),    [i] 

2421.  Soci^t6  d'Horticulture  et  de  Botaniqne  du  Gard  {Horiicul- 

tural  and  Botanical  Society  of  Oard),    [i] 
Niort. 

[Society  des  Arts,  Sciences  et  Belles-Lettres  {Society  of 

Arts,  Sciences,  and  Belles- Lettres).    Discontinued.] 

2423.  Soci6t6  d'Horticulture,  d' Arboriculture  et  de  Viticulture 
des  Deux-Sfevres  {Society  of  Horticulture,  Arboriculture 
and  Vine-Culture,  of  DeuX'Shvres).    [i] 

2425.  Soci^t^  de  Statistique,  Sciences  [Belles-Lettres]  et  Arts 
fdu  D^partement]  des  Deux-Sfevres  {Society  of  Stntisticsy 
Sciences,  and  Arts,  of  Deux- Sevres.)    [i] 

Noyon  {Oise). 

2427.  Comity  Historique  et  Arch^ologique  de  Noyon  {Historical 
and  Archaeological  Committee  of  Noyon).    [i] 
Orlfent. 

2429.  Acad6mie  de  SainteCroix  {Academy  of  the  Holy  Cross),     fi) 
2431.  Soci^t6    d' Agriculture,    Sciences,  Belles  Lettres   et  Arts 
d'Orl^ans  ( Orleans  Society  of  Agriculture,  Sciences,  Belles- 
TjCttres^  and  Arttt).     fiii] 
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QiUuifl — Continned. 

2433.  Soci^t^  Arch6ologiqne  et  Historiqne  de  FOrl^nns  {Orleans 
ArchcBological  and  Historical  Society),    [ij 

2435.  Soci6t6  d'florticaltnre  d'Orl6ans  (Orleans  Horticultural  So- 
ciety).   [iJ 


?tiii. 


["  Abeille,"  Journal  d'Entomologie  {The  Bee^  Ilntomologic€U 
Joumid).    (See  "UAbeille.")] 

2439.  Acad^mie  d'Aerostatiou  M6t^orologique  {Academy  of  Me- 
teorologio  Aerostation). 

2441.  Acad^mie  Nationale  Agricole,  Manafacturi&re  et  Conuner- 
ciale  {National  Academy  of  Agriculturey  ManufactureSy 
and  Commerce). 

8443.  Acad^mie  Rationale  de  M^decine  {National  Academy  of 
Medicine),    [i] 
[Acad^mie  dea  Sciences  {Academy  of  Sciences).    (See  Insti- 
tut  de  France.)] 

2445.  ^^UA^ronaute"  ( ^.^ronaute,  95  rne  Lafayette). 

2447.  '^Americana"  (E.  Dafo8s6,  27  rue  6a6n6gand). 

2449.  Administration  des  Messageries  Katiouales — rue  Notre 
Dame  des  Victoires  28  {National  Express  Compa/ny). 

2451.  American  Exchange  in  Europe. 

2453.  Annales  des  Mines  {Annals  of  Mines),    [i] 

2455.  Annales  de  Physique  et  Ghimie  {Antials  of  Physics  and 
Chemistry),    [i] 

2457.  Annales  des  Fonts  et  Ghanss^es  {Annals  of  Civil  Engineer- 
ing).   |ij 
[Administration  des  Lignes  T414graphiques.   (See  Minist^re 
des  Postes  et  T^I6graphes.)] 

2459.  Annales  des  Sciences  G6ologiques  {Annals  of  Geological  Bd- 
ences).    [\] 

2461.  Annales  des  Sciences  Xaturelles  {Annals  of  Natural  Sci- 
ences),   [i] 

2463.  Archives  G^n^rales  deM6decine  {Oeneral  Records  of  Medi- 
cine),   [i] 

2465.  Archives  de  M^decine  Navale  {Naval  Medical  Records),    [i] 

2467.  "  Art  Dentaire  "  {Dental  Journal). 

2469.  Association  pour  I'Avancement  des  Sciences  {Association  for 
the  Advancement  of  Sciences),    [i] 

2471.  Association  pour  PEncouragement  des  fitudes  Grecques  en 
France  {Association  for  the  Promotion  of  Greek  Studies  in 
France),    fij 
[ Ath6n^  Oriental  ( Oriental  Athenceum).    (See  I/Ath^nte).] 

2473.  Biblioth^ue  de  la  Yille  {City  Library).  [Under  the  direc- 
tion of  the  Prdfecture  de  la  Seine  (No.  2G37).]    [iii] 

H.  Mis.  15 9 
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FariB-  -Continued. 

2475.  Biblioth^que  du  D^p6t  de  Pfitat  Major  G6n6ral  {Library  of 

the  Oeneral  Staff  Depot  [formerly  D6p6t  des  Cartes  et 

Plans],    [iii] 
2477.  Biblioth^que  Nationale  (N'ational  Library),    [iii] 
2479.  Biblioth^que  Muuicipale  da  Seizi^me  Arrondissement  {Pub- 
lic Library  of  the  Sixteenth  District),    [i] 
2481.  Bibliotb^que  Polonaise  Historique  Litt^raire  {Library  of 

Polish  Historical  Literature),    [i] 
2483.  *'L.  Bossange^  (6  rue  de  Chabanais).    [i] 
2485.  Bulletin  du  Qanal  Interoc^anique  (interoceanio  Canal  Jour* 

7ial). 
2487.  Bulletin  Hebdomadaire  ( Weekly  Journal). 
2489.  Bulletin  des  Sciences  Matb^matiques  et  Astronomiqnes 

{Bulletin  of  Mathematical  and  Astronomical  Sciences). 
2491.  Bulletin  de  la  Soci6t6  Cbimique  {Bulletin  of  the  Chemical  Bo^ 

ciety). 

2493.  Bureau  Central  M6t^orologique  {Central  Meteorological  Bu- 

reau),   [i] 

2494.  Bureau  Fran9ais  des  £cbanges  Intemationaux — au  Minia- 

ture de  I'Instruction  Publique  et  des  Beaux  Arts 
{French  Bureau  of  International  Exchanges^  in  the  De- 
partment of  Public  Instruction  and  Fine  Arts),    [i] 

2495.  Bureau  d'Hydrographie  {Hydrographic  Office). 
2497.  Bureau  de  Statistique  {Statistical  Bureau). 

2499.  Bureau  des  Longitudes  {Bureau  of  Longitudes),    ft] 

2501.  Bureau  International  des  Poids  et  M^sures  {IntematUmai 

Bureau  of  Weights  and  Measures). 
2503.  Club  Alpin  Fraufais  {French  Alpine  Club),    [i] 
2505.  College  de  France  (College  of  France),    [i] 
2607.  "Connaissance  des  Temps"  [Bureau  des  Longitudes],    [i] 
2509.  "  Comptes  Kendus'^  (Quai  des  Augustins  25). 
2511.  Commission  de  la  Carte  G6ologique  de  France  {Commission 

for  the  Geological  Map  of  France). 
2613.  Conservatoire  des  Arts  et  Metiers  {Conservatory  of  Arts  and 

the  Trades),     [i] 
2514.  Corps  des  Ponts  et  Cbauss6es  {Corps  of  Bridge  and  Boad 

Engineers)  [Civil  Engineers]. 
2615.  *' Cosmos''  [incorporated  in  "Les  Mondes"]. 
2516.  [Dep6t  des  Cartes  et  Plans  de  la  Marine  {D^ot  of  Charts 

and  Designs  of  the  Navy). 
2617.  D6p6t  de  la  Guerre  {Arsenal)  [au  Ministfere  de  Guerre].    [I] 
[ficole  d'Application  d'fitat-Major  {Staff  School)  in  the 

Ecole  Militaire.] 
2519.  £cole  Centrale  des  Arts  et  Manufactures  {Central  School  of 

Arts  and  Ma/nufactures).    [i] 
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Pftiii — Continned. 

2521.  £co]e  do  i\IMecme  {Medical  School). 
2523.  £(Cole  Nationalede  Dessins  et  de  Math^matiques  poor  Pap- 
plication  des  beaux  arts  &  I'indastrie  {National  School 
of  Design  and  Mathematics). 
2525.  [fioole  des  Hantes  £tndes  {School  of  advanced  studies). 
2521.  £oole  Rationale  des  Mines  {National  School  of  Mines),    [ill] 
2529.  £(Cole  Rationale  et  Sp^iale  des  Langaes  Orientales  Yi- 
vantes  {National  Special  School  of  Living  Orientai  Lan- 
guages),   fij 
2531.  £cole  Polytechnique  (Poljftechnic  Sch>ool).    [i] 
2533.  '&coledeaFoutRetGhBxiBa6es{Schoolof  Civil Ilngineering).  [i] 
2535.  £cole  Sp^ciale  d' Architecture  {Sjpeeial  Architectural  School). 

[i] 
2537.  £cole  Sup^rieure  de  Ouerre  {Military  ScJu)ol).    [i] 

2539.  ^^Feuilles  des  Jeunes  Katuralistes^  {Journal  of  Young  Na^ 

uralists).     [i] 

2541.  Gazette  des  Hdpitaux  (Hospital  Oazette).    [i] 

2543.  Gazette  Hebdomadaire  {Semi-weekly  Oazette).    [i] 

2545.  Gazette  MMicale  de  Paris  {Medical  Oazette  of  Paris).    [1] 

["Gervais  Journal  de  Zoologie.'^    Ceased  to  exist.] 

2547.  Institut  Agronomique  {Agricultural  Institute),    [i] 

2549.  Institut  de  France  {Institute  of  France).    |iii] 

2549a.  Academic  Fran9aise. 

25496.  Academic  des  Inscriptions  et  Belles-Lettres. 

2549c.  Acad6u)ie  des  Sciences,    [i] 

254&d.  Academic  des  Beaux  Arts. 

2549e.  Academic  des  Sciences  Morales  et  Politiques. 

2551.  Institution  Ethnographiqne  {Ethnographical  Institute),     [i] 

2553.  Jardln  des  Plantes,  Biblioth^ue  {Library  of  the  Botanical 

Oarden).    [iii] 

2555.  "  Investigateur." 

2557.  ^^  Journal  Asiatique^  (28  rue  de  Bonaparte). 

2559.  ** Journal  d' Agriculture  Pratique"  {Journal  of  Practioai 

Agriculture),    [i] 

2561.  "Journal  de  Conchy liologie"  {Journal  of  Oonchology).    [i] 

2563.  ^'Journal  des  Connaissances  M6dicales  Pratiques  et  de 

Pharniacologie "  {Journal  of  PraMical  Medicine  and 

Pharmacology),     [i] 

2565.  <*  Journal  des  Cbemins  de  Fer  et  des  Travaux  Publics" 

{Railroad  and  Public  Worhs  Journal). 

["Journal  d'Hygifene"  {Journal  of  Hygiene).    (See  Soci6t6 

Fran^aise  d'Hygi&ne  et  Journal  d'Hygifene.)] 

2567.  <<  Journal  G^ndral  de  rinstruotion  Pnblique "  {Journal  of 

Public  Instruction). 
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Parui — Gontlnned. 

2669.  ''Journal  de  M6decine  et  de  Chirurgio  Pratique'*  (Journal 

of  Practical  Medicine  and  Surgery),    [i] 
2571.  ''Journal  de  Matbdmatiques  [Journal  of  MathemaHos). 

["Journal  de  Microscopie."    Extinct.] 
2573.  "Journal  de  Physique''  {Journal  of  Physics). 
2575.  "  Journal  des  Savants"  {Journal  of  Scientists),    [i] 
2577.  "  L'Abeille,"  Journal  d'Bntomology  ( The  Bee^  Sntomologi- 

cal  Journal),    [i] 
2579.  "L'Ath6n6e  Oriental"  {Oriental  Athenceum).    [i] 
258L  "  1/ Annde  Scientiflque  et  Litt^raire  "  (Scientific  and  Literary 

Annual). 
2583.  "I/Bxploration"  (M.  Jardin,  6  rue  de  Cassette). 

["  I/Institut,  Journal  Universelle."    Ceased  to  exist.] 
2585.  "  La  Chasse  Illustrde"  (56  rue  Jacob),    [i] 
2587.  "  La  Lumifere  filectrique." 
2589.  "La  Nature"  (120  Boulevard  St.-Germain).    [i] 
2591.  "  Le  Batiment." 
2593.  "  Le  Musdon,"  Bevue  Internationale. 
2595.  "  Le  Moniteur  Scientiflque." 
2597.  "  Le  Temps"  (10  rue  du  Faubourg  Montmartre). 
2599.  "Les  Moudes."    ["Cosmos"  has  been  united  with  it.]    [i] 
2601.  "  L'Union  M6dicale  "  (Medical  Unum). 
2603.  "Magasin  Pittoresque,"  29  Quai  des  Orands  Augnstins 

(Picturesque  Magazine). 
2605.  Minist^re  de  I'Agriculture  (Dq^artment  of  Agriculture),    [i] 
2607.  Minist^re  des  Finances  {Finance  Department). 
2609.  Ministfere  des  Affaires  £trang^res  {Foreign  Office),    [i] 
2611.  Miuistere  de  la  Guerre  ( War  Department),    [iii] 
2613.  Ministfere  de  I'lnt^rieur  (Interior  Department). 
2615.  Ministfere  de  I'Instruction  Publiqne  et  des  Beaux  Arts 

(Department  of  Public  Instruction  and  the  Fine  Arts). 

[iii] 

2617.  Minist^re  de  la  Marine  et  des  Colonies  (Department  ofMc^ 
rine  and  the  Colonies),    [iii] 

2619.  Miuistere  des  Postes  et  T616graphes  (Department  of  Poste 
and  Telegraphs),    [i] 

2621.  Ministfere  des  Travaux  Publics  (Department  of  Public 
Works),    [i] 

2623.  Ministfere  du  Commerce  (Department  of  Commerce). 

2625.  Mns^e  d'Ethnographie  [Trocad^ro]  (Trocadero  Museum  of 
Ethnography), 

2627.  Mus^e  d'Histoire  Katurelle  {Natural  History  Museum),    [i] 

2629.  Mns^e  du  Louvre  {Louvre  Museum). 

2631.  Mus6e  Dupuy tren  [&  I'ficole  de  M^decine]  (Dupuytren  Mu- 
seum). 

2633.  Observatoire  National  (National  Observatory),    [iii] 
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PU]»— GontinQed. 

2635.  Observatoire  M^t^orologique  de  Moutsouris  {Central  Me- 
teorologioal  Museum  of  Montsouris).   [i] 
[Petites  Nouvelles  Eutomologiques.    Ceased  to  exist.] 

2637.  Prefecture  de  la  Seiue,  Second  Bureau  du  Cabinet  {Second 
Bureau  of  the  Cabinet  of  the  Prefecture  of  the  Seine). 

2639.  "Progrfes  MddicaP  {Medical  Progress). 

2641.  B^pertoire  de  Pbaruiacie  {Pharmaceutical  Repertory),    [i] 

2643.  Eevne  d' Anthropologic,  [120  Boulevard  St^Gtermain]  {An- 
thropological Revietr).    [i] 

2645.  "  Bevue  Am6ricaine  ^  {American  Review). 

2647.  Bevne  Arch^ologlque  {Archaeological  Review). 

2649.  B«vue  Botanique,  [8  place  de  rOd6on]  {Botanical  Review). 

2651.  Bevue  d'Ethuographie,  [2G  rue  de  Lubeck]  {Ethnographic 
Revie^o). 

2653.  Bevue  de  Geographic,  [55  rue  des  Feuillan tines]  {Oeograph- 
ical  Revieic). 

2655.  Bevne  66ographique  Internationale,  [76  rue  de  la  Pompe] 
finternaiional  Oeographical  Review),    [i] 

2657.  Bevue  Hortlcole,  [56  rue  Jacob]  {Horticultural  Review). 

2659.  Bevue  Industrielle  {Industrial  Review),    [i] 
[Bevue  des  Cours  Litt^Sraires.    Discontinued.] 
[Bevne  des  Cours  Scientiflques.    Discontinued.] 

2660.  Bevue  des  Deux  Mondes.    [Discontinued.] 
[Bevue  de  06ologie.    Discontinued.] 

2661.  Bevue  de  Linguistiqne  et  de  Philologie  Compar^e  {Review 

of  Linguistics  and  Comparative  Philology). 
2663.  Bevue  de  Linguistique  {Review  of  Linguistics). 
2665.  Bevue  Maritime  et  Coloniale  {Shipping  and  Colonial  Review)^ 

in 

[Bevue  et  Magasin  de  Zoologie.    Discontinued.] 
2667.  Bevue  de  Philologie  {Philological  Review). 
2669.  Bevue  Politique  et  Litt6raire,  [111  Boulevard  St.-(}ermain] 

{Political  aiid  Literary  Review). 
2671.  Bevue  Scientifique,  [111  Boulevard  St.-Oermain]  {Sdeniifio 

Review),    [i] 
[Bevue  de  Sdriciculture  comparde.    Discontinued.] 
2673.  Service  G6ographique  au   Minist^re  de  la  Guerre  {Geo- 

graphical  Bureau — War  Department). 
2675.  ^<  Science  et  Kature,"  [19  rue  Ilautefeuille]  (Science  OMd 

Nature). 
2677.  Soci6td  d'Acclimatation,  11  rue  de  Lille  {AcclimatizaHon 

Society).    [\] 
[Socidtd  Acad6mique  Indo-Chinoise,  etc.    (See  Neuilly.)] 
2679.  Socidt^  des  Agriculteurs  de  France,  [1   rue  LepelletierJ 

{Associatio7i  of  Agriculturists  of  France),    [i] 
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Paris— Continued. 

fSoci^t^  d'Agriculture.    (See  Soci6t6  Oentrale  d'Api- 
culture).J 

2681.  Soci6t6  Amiiricame  de  France,  [12  rne  Ebl6]  (America/n 
Society  of  France),    fi] 

2683.  Soci^t^  Anatomiqne,  [15raede  I'^colede  M6decine]  {Ana- 
tomical Society).    \i] 

2686.  Soci^t^  d'AutUropologie,  [15  rue  de  Pficole  de  M^ecine} 

.    (Anthropological  Society),    [ij 

2687.  Soci6t6  Asiatiqne,  [28  rue  Bonaparte]  {Asiatic  Society),    [i] 
2689.  Soci6t6  de  Biologie,  [15  rue  de  Pficole  de  M^ecine]  {Bio- 
logical Society).     \  i] 

2691.  Soci6t^  Botanique  de  France,  [84  rne  de  Orenelle]  {Botani- 
cal Society  of  France),    [i] 

2693.  8oci6t6  Centrale  d' Apiculture  et  d'Insectologie  {Central  So^ 
ciety  of  Bee- Culture  and  Entomology).    [iJ 

2696.  Soci6t6  Centrale  des  Architects,  [168  Boulevard  8t.-Gter- 

main]  {Central  Society  of  Architects),    [i] 

2697.  8oci6t6  Centrale  d'fidacation  etd' Assistance  pour  lesSourds- 

Muetsen  France,  [nie  St.- Jacques  254]  {Central Society 

for  the  Education  and  Assistance  of  the  Deaf  and  Dumb 

of  France),    [i] 
2699.  8oci6t6  Centrale  Nationalo  d'Horticulture  de  Paris  {Central 

National  Society  of  Horticulture  of  Paris),    [in] 
2701.  8oci6t6  Centrale  de  Mddecine  Y6t6rinaire,  [19  rue  de  Lille] 

{Central  Veterinary  Society),    [i] 
2703.  Soci^t6  Cbimique  de  Paris,  [7  rue  des  Grands  Angustins] 

{Chemical  Society  of  Paris),    [i] 
2705.  Soci4t6  de  Chirurgie  de  France  {Surgical  Society  of  France). 

-       [i] 

[Soci6t6  Cuvi^rienne.    Dissolved.] 

2707.  Soci6t^  do  I'ficole  des  Chartes  {Society  of  the  School  of 
Charts),    [i] 

2709.  8oci6t6  d'Encouragemont  pour  Plndustrie  Rationale  {So- 
ciety for  the  Promotion  of  National  Industry),    [m] 

2711.  Soci6t6  Entomologique  de  France,  [^  la  Mairie  du  VI®  Arron- 
dissement]  {Entomological  Society  of  France),    [i] 

2713,  Soci6t6  d'Etbnographie,  [47  Avenue  Duquesne]  {Ethno- 
graphical Society).    [iJ 

2715.  Soci6t6  d'Ethnologie  {Ethnological  Society),    [i] 

2717.  Soci6t6  des  fitudes  Historiques  {Society  of  Historical  Stud- 
ies),   [iii] 

2719.  Soci6t6  des  Studes  Japonaises,  Chinoises,  Tartares  ot  Indo- 
Chinoises  {Society  for  Japanese^  Chinese^  Tartar j  and 
Indo-Chinese  Studies),    [i] 
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Vuii — Gontliined. 

2721.  Soci^t^  Frangaise  d'Arch6ologie  et  de  Nuinismatique,  [14 
rue  de  Verneuil]  (French  Society  of  Archceology  and  Nu- 
mismatics),   [ij 

2723.  S6ci6t^  Frangaise  d'Hygifene,  [30  rue  du  Dragon]  (French 
Society  of  Hygiene),    [i  |      / 

2725.  8oci6t6  Frangaise  de  Navigation  A6rienno,  [7  rue  de^  Grands 
Augustins]  (French  Society  of  Aerial  Navigation),    [i] 

2727.  Soci6t6  Frangaise  de  Statistique  TJniverselie  (French  Society 
of  Universal  Statistics).    [iJ 

2729.  Soci^td  Franklin,  [9  rue  Christine]  (Franklin  Society).    [iJ 

2731.  Soci^t^  de  G^ographie,  [184  Boulevard  St-Germain]  (Geo- 
graphical  Society),    [iii] 

2733.  Soci^t^  de  G6ographie  Gommerciale,  [7  rue  des  Grands 
Augustins]  (Society  of  Commercial  Geography). 
fSoci6t6  de  G6ographie  d'Oran.    (See  Gran,  Africa.)] 

2735.  Soci6t6  G6ologique  de  France,  [7  rue  des  Grands  Augustins] 
(Oeolojiical  Society  of  France),    [iii] 

2737.  8oci6t6  de  PHistoire  de  France  (Society  of  French  His- 
tory),   [i] 

2739.  Soc\6t6  de  PHistoire  du  Proteatantisme  Fran9ais,  [17  place 
Vend6me]  (Society  of  the  History  of  French  Protestant- 
ism),   [i] 

2741.  ^ci6t6  dea  lug6meuTB  Civils  (Society  of  Civil  Engineers),  [i] 

21^.  Soci6t6  de  Legislation  Compar^e,  [44  rue  de  Rennes]  (Society 
of  Comparative  Legislation),     [i] 

2745.  Soci6t4de  Linguistic  de  Paris,  [63  Boulevard  St. -Germain] 
(Paris  Society  of  Linguistics),    [i] 

2747.  Society  M6dicale  Homceopathique,  [31  rue  Coquillifere]  (Ho- 
mceopathic  Medical  Society),    [i] 

2749.  Soci6t6  M^dicale  des  Hdpitaux  cfe  Paris  (Medical  Society  of 
the  Hospitals  of  Paris),    [i] 

2751.  Society  Mddico-L^gale  de  Paris,  [7  rue  Monsigny]  (Medico- 
Legal  Society  of  Paris),    [i] 

2753.  Society  de  M^decine  Pratique  (Society  of  Practical  Medicine), 

2755.  Society  M^t^orologique  de  France,  [7  rue  des  Grands  Augus- 
tins] (Meteorological  Society  of  France),    [i] 

2757.  Soci6t4  Miniiralogique  de  France — k  la  Sarbonne  (Mineral- 
ogical  Society  of  France),    [i] 

2259.  Soci6t6  Rationale  des  Antiquaires  de  France — au  Palais  du 
Louvre  (National  Society  of  Antiquaries  of  France),    [iii] 

2761.  Society  Nationale  d'Agriculture  de  France,  [19  rue  de  Belle- 
chasse]  (National  Agricultural  Society  of  Fra/nce).  [iii] 

2763.  Society  Nationale  de  Topographic  Pratique  (National  So- 
ciety of  Practical  Topography). 


136  LIST   OF   FOREIGN   CORRESPONDENTS. 

FariB^Gontinaed. 

[Soci6t^  ^oavelle  des  Forges  et  Obautiers  de  la  M6di- 
terrau6e.    (See  Toulon.)] 
2765.  8oci6t6  de  Pharmacie  {Pharmaceutical  Society),    [i] 
2767.  Soci6t^  Pfailologiqne  de  Paris  [Philological  Society  of  Parte), 

[i] 
2769.  Soci6t6  PhilomatLique,  [7  rue  des  Grands  Augustins]  (PWto- 

mathic  Society),    [i] 
2771.  Soci6t6  Polytechnique  (Polytechnic  Society),    [i] 
2773.  Soci^t^  Protectrice  des  Aniuiaux,  [19  rue  de  LUle]  {Society 

for  the  Protection  of  Animals),    [ij 
2775.  Soci^t^  de  Statistique  de  Paris  {Statistical  Society  ofParie). 

m 

2777.  Soci6t6  de  Th6rapeutique  {Therapeutical  Society),    [i] 
2779.  Soci6t6  de  Topographie  {Topographical  Society). 
2781.  Soci6t6  de  Typographie  {Typographical  Society),    [i] 
2783.  Soci6t^  Zoologique  de  France  {Zoological  Society  of  France). 

PaiL 

2785.  Soci6t6  des  Sciences,  Lettres,  et  Arts  [de  Pan]  {Society  of 
Sciences^  Lettersj  and  Arts),    [i] 

TingVLexoL 

2787.  Soci6t6  d'Agriculture,  Sciences,  et  Arts  de  la  Dordogne 
{Society  of  Agriculture^  Sciences^  and  ArtSj  of  Dor- 
dogne).    [i] 

2789.  Soci^t6  Historiqne  et  Arcbdologique  du  P^rigord  {Mistori- 
cal  and  Archaeological  Society  of  Pirigord).    [i] 

Perpignan. 

2791.  Observatoire  {Observatory). 

2793.  Soci^t6  Agricote,  Scientiflqne,  et  Litt6raire  des  Pyr6n6e8 
Orientales  {Agricultural^  Scientific^  and  Literary  Soei- 
ety  of  the  Uastern  Pyrenees),    [i] 
'Pio-dn-lfidL 

2795.  Observatoire  {Observatory). 
Poitiers. 

• 

2797.  Soci^t^  d'Agriculture,  Belles-Lettres,  Sciences,  et  Arts 

{Society  of  Agricultural  Belles-Lettres^    Sciences^  a/nd 

Arts),    [i] 
2799.  Soci^t^  des  Antlquaires  de  POnest  {Society  of  Antiquariei 

of  the  West),    [i] 
2801.  Soci6t6  des  Arcbives  Historiques  {Society  of  Historiedl 

Records),    [i] 
2803.  Soci6t6  de  M^decine  de  Poitiers  {Medical  Society  ofPoitiere). 

[iJ 
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PdUgny  (Jura), 

2805.  Soci^t^  d'Agricultare,  Sciences,  et  Arts  de  Poligny  {Society 

of  Agrioulturej  SoienceSy  and  ArtSj  of  Poligny).    [i] 
Pontoiie. 

2807.  Soci^t^  Historiqae  et  Arch^ologiqae  de  Pontoise  et  da 

Yexin  (Historical  and  Arohaological  Society  of  Pontoise 

and  Vexin), 
Privas. 

2809.  SociSt^  des  Sciences  Historiqaes  et  Natorelles  de  I'Ar- 

dhehe  {Society  of  Historical  and  Natural  Sciences  of 

Arddche).    [i] 

Pny-de^Dome. 

.2811.  Observatoire  {Observatory), 

Qaimper. 

2813.  Soci6t6  Arch^ologiqne  da  Finist^re  {Arohaological  Society 
of  FinisOre). 

SaBdxmillet  (Seine-et-Oise). 

2815.  Soci^t^  Arch6o]ogiqae  {ArcKceological  Society),    [i] 

Kami  (Mame). 

2817.  AcadSmie  Rationale  de  Beims  {National  Academy  of  Reims). 

2819.  Mas^e  d'Histoire  Naturelle  de  Eeims  {Natural  History  Mu- 
seum of  Beims).    [i] 
2821.  Soci^t6  Indastrielle  de  Beims  {Industrial  Society  of  Beims). 

[i] 
2823.  Soci6t^  M6dicale  {Medical  Society),    [i] 

2825.  Soci^t^  des  Sciences  Natarelles  {Society  of  Natural  Sci- 
ences),   [i] 
BamM. 

2827.  Bibliothfeque  de  Bennes  {Library  ofBennes). 

2829.  SocidUS  Arcb6oIogiqae  da  Ddpartemeut  d'llle-et-Yilaine 

{Archceological   Society  of  the  Department  of  lUe-et- 

Vilaine).    [i] 

[Soci^td  des  Sciences  Physiqaes  et  Natarelles,  etc.    Dis* 
solved.] 

Siom  {Puyde-DSme). 

2831.  Soci^t6  da  Mas6e  [de  Biom]  {Society  of  the  Museum),    [i] 

Bochefort  {OharentC'InfSrieure). 

2833.  Observatoire  {Observatory). 

2836.  Soci6t6  d'Agricalture,  des  Belles-Lettres,  Sciences,  et  Arts 

de  Bochefort  {fiochefort  Society  of  Agriculture^  BeUes- 
Lettres,  Sciences,  and  Arts),    [i] 

2837.  Soci6t6  de  G^ograpliie  {Geographical  Society),    [i] 
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Rodez. 

2839.  Soci6t6  des  Lettres,  Sciences,  ct  Arts  de  PAveyron  {Aveifran 
Society  of  Letters,  Sciences,  and  Arts),    [i] 

Somanf  (Drdme). 

2841.  Bulletin  d'Histoire  Eccl^siastiqae  et  d'Arch^ologie  Eeli- 
giease  {Bulletin  of  Ecclesiastical  History  and  Biblical 
ArchcBology),    [i] 

Sonbaiz  (Nord). 

2843.  Soci6t4  d'fimolation  de  Boubaix  (Oompetitive  Society  of 

Boubaix).    [i] 
BoueiL 

2845.  Acad^mie  des  Sciences,  Belles -Lettres  et  Arts  de  Boaen 

{Bouen  Academy  of  Sciences,  Belles-Lettres,  and  Arts). 

m 

2847.  Bibliothfeque  de  la  Ville  {City  Library),    [i] 

2849.  Commission  des  Antiqnit^s  de  la  Seine-Inf6rieare  (Com- 
mission  of  Antiquities  of  Lower  Seine),    [i] 

2851.  Soci^t^  des  Amis  des  Sciences  Natnrelles  [de  Bonen]  {Sod- 
ety  of  the  Friends  of  Natural  Sciences).    \i] 

2853.  Soci^t^  des  Bibliophiles  Kormandes  {Society  of  the  BiblUh 
philes  of  Normandy),    [i] 

2856.  Soci6t6  Oentrale  d' Horticulture  de  la  Seine-Iuf6rieure 
♦  {CentraliECorticultural  Society  of  Lower  Seine),    [i] 

2867.  Soci6t6  d'Histoire  de  Normandie  {Historical  Society  of  Nor- 
mandy),   [i] 

2859.  Soci^t^  Indnstrielle  de  Bouen  {Industrial  Society  of  Bouen). 

[i] 
2861.  Soci6t6  Libre  d'£!mulation  dn  Commerce  et  de  I'ludastrie 

de  la  Seine-Inf(6rioure  {Free  Competitive  Society  of  Com- 
merce and  Manufactures  (f  Lower  Seine),    [i] 
2863.  Soci6t6  de  M6deciue  {Medical  Society),    [i] 
2865.  Soci^td  Normande  de  Olographic  {Normandy  Geographical 
Society),    [i] 

Soyan-lea-Baini. 

2867.  Acad6mie  des  Muses  Saintonges  {Saintonge  Academy  of  the 
Muses),    [i] 

2869.  Soci6t6  Linn^enne  de  la  Charente-Inf6rieare  (Linnea/n  So- 
ciety of  Lower  Charente).    [i] 

[SaintpBrienne.    (See  Saint-Brieuc.)] 

SaintpBrieno.    * 

2871.  Soci6t^  Archiiologiqne  et  Historique  des  C6tes-dn-Nord 

{Archceological    and    Historical   Society   of  CStes-du- 

Nord).    [i] 
2873.  Soci6t6  d'fimulation  des  C6tes-du-Nord  {Competitive  Sooietijf 

of  CSteS'dU'Nord).    [i] 
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hin^Oyr  {Seine-et-Oise). 

2875.  ]6cole  des  AfTaircs  Militaires  Sp^ciales  {School  of  Special 
Military  Affairs),    [i]  ^ 

8unt-Bi<  ( Vosges). 

2877.  Soci^t^  Pliilomatique  Yosgienne  (Philomathic  Society  of 
Vosges).    [i] 

Btint-^aime. 

2879.  8oci^t4  d'Agricultnre,  Industrie,  Sciences,  Arts  et  Belles- 
Lettres  da  D^partement  de  la  Loire  {Society  of  AgriouJr 
turcj  Industry^  ScienceSj  ArtSj  and  Beltes-Lettres  of  the 
Department  of  the  Loire),    [i] 

2881.  Soci6t6  de  I'lndastne  Min6rale  (Society  of  Mineral  Indus- 
try),   [i] 

2883.  Soci^t6  de  M^decine  {Medical  Society),    [i] 

BiintpOermain-en-Laye  {Seine-et-Oise), 

2885.  Soci^t^  d'Horticnltare  de  Saint-Oermain-en-Laye  {Horti* 
cultural  Society  of  Saint-Oermain-en-Laye).    [i] 

BtinMean-d'Angely  {CharentelnfMeure). 

[Academic  des  Muses  Santones.    (See  Boyan-les-£ains.)] 
2887.  Soci^t^  d' Agriculture  de  I'Arrondissement  de  Saint-Jean- 
d'Angely  .{Agricultural  Society  of  the  District  of  Saint- 
Jeafi'WAngely). 
2889.  Soci6t6  Historique  et  Scientifique  {Historical  oflnd  Scientifio 
Society),    [i] 
[Soci^t^  Linn6eune  de  la  Gharente-Infdrieore.    (See  Boyan- 
les-Bains.)] 

UntpJean-de-Manrienne  {Savoie). 

2891.  Soci6t^  d'Historiqne  et  d'Arch6ologie  de  Maorienne  {Histor- 
ical and  Arohceological  Society  of  Maurienne).    [i] 

Unt-Lo. 

2893.  Soci6t6  d'Agriculture,  d'Arch6ologie  et  d'Histoire  Nata- 
relle  de  la  Manche  {La  Ma/nche  Society  of  Agriculture^ 
Archceologyy  and  Natural  History),    [i] 

Siint-Kaixent  {Deux-Sivres). 

2895.  Soci6t6  de  Statistique,  Sciences  et  Arts  des  Deax-S6vrea 
{Society  of  StatisticSy  Sciences^  a/nd  Arts  of  Deux-Sivres). 

[i] 

Samt-Martin-de-Hiiiz. 

2897.  Observatoire  {Observatory). 

Unt-Kanr. 

2899.  Observatoire  {Ohservatory). 
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Salnt-Omer  {Paade- Calaut). 

2901.  Soci^t^  des  Antiqaaires  de  la  Morinie  {Antiquaria/n  Society 
of  Morinie).    [i] 

SainMtaentin  (Aisne). 

2903.  Soci6t6  Acad^miqne  des  Sciences,  Arts,  Belles-Lettres, 
Agricaltore  et  Indnstrie  {Academic  Society  of  Scieneet^ 
ArtSj  BelleS'LettreSy  AgriouUurey  and  Industry),    [i] 

2905.  Soci6t6  d'Horticnlture  de  SaiDtrQuentin  {Horticultural  So- 
ciety of  Saint' Quentin).    [\] 

2907.  Soci6t6  Indnstrielle  de  Saint-Quentin  et  de  I'Aisiie  {Indui- 
trial  Society  of  Saint-  Quentin  amd  of  Aisne.    [i] 

flaintas  {Charentelnfirieure). 

2909.  Oommission  des  Arts  et  des  Monuments  Historiques  de  la 
Gharente-Inf(6rieare  {Oommission  of  Arts  and  Historical 
Monuments  of  tl^  Lower  Oharente).  [ij 
2911.  Soci6t6  des  Archives  Historiques  de  la  Saintonge  et  de 
I'Aunis  {Society  ofHistorioal  Records  of  Saintonge  and 
ofAunis).  [i] 
[Soci^t^  des  Arts,  Sciences  et  Belles-Lettres.    Dissolved.] 

Semnr  en  AnxoLi  {C6te  WOr). 

2913.  Soci6t6  des  Sciences  Historiques  et  Naturelles  de  Semur 
{Semur  Society  of  Historical  and  Natural  Sciences),    [i] 

SenliB  {Oise). 

2915.  Oomit6  Arch^ologique  de  Senlis  {Archaeological  Committee 

of  Senlis).    [i] 
2917.  Soci6t6  d'Horticnlture  de  I'Arrondissement  de  Senlis  {Hor- 
ticultural Society  of  the  District  of  Senlis).    [1] 
Sens  ( Tonne). 

2919.  Soci6t6  Arch^logique  {Archax>logioal  Society),    [i] 

Soissons  {Aisne). 

2921.  Soci6t6  Arcli6ologique,  Historique  et  Scientiflqne  de  Sois- 
sons {ArchcBologicalj  Historical^  and  Scientific  Society  of 
Soissons).    [i] 
[Soci^t^  des  Sciences,  Belles-Lettres,  et  Arts.    Dissolved.] 

Tarbet. 

[Soci^td  Acad^mique  des  HautesPyr^n^es  {Academic  So- 
ciety of  the  Upper  Pyrenees).    Dissolved.] 

^Toulon  ( Var). 

2923.  Soci6t6  Acad6mique  du  Var  {Academic  Society  of  Var).    [i] 

2925.  Soci6t6  Nouvelle  des  Forges  et  Ghantiers  de  la  M6diter- 
ran6e  {New  Society  of  Forges  and  Dockyards  of  the  Med- 
iterranean),   [i] 
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Iddenae. 

2927.  Aood^uiio  dcs  Jeax  Fluranz  {Academy  of  Floral  Oamea),    [i] 
2929.  Academic  de  Legislation  {Academy  of  Legislation),    [ij 

2931.  Acad^niie  des  Sciences,  Inscriptions  et  Belles-Lettres  de 

Toolouse  {Toulouse  Academy  of  Sciences j  InsoriptionSj 
and  Belles- Lettres).    [iii] 

2932.  '^Mat^riaox  pour  I'Histoiro   Primitive    et   Natorelle  de 

PHomme,"  {Materials  for  the  Primitive  and  Ifatural 
History  of  Man).    [iJ 

2933.  Observatoire  {Observatory),    [i] 

2935.  Revue  M^dicale  de  Toulon  {Medical  Review  of  Toulon). 
2937.  Society  Acad^mique  Hispano-Portuguaise  {Spanish-Portu- 

yuese  Academic  Society),    [i] 
2939.  Soci^t^  d'Agriculture  de  la  Haute-Oaronne  et  de  PAri^ge 

{Agricultural  Society  of  the  Upper  Oaronne  a/nd  the 

Aridge).    [i] 
2941.  Soci6t6  Arch6ologique  du  Midi  de  la  France  {Archaological 

Society  of  the  South  of  France),    [i] 
2943.  Society  de  Geographic  {Geographical  Society). 
2945.  Society  d'Histoire  Katurelle  de  Toulouse  {Ifatural  History 

Society  of  Toulouse),    [i] 
2947.  Soci6t6  Kationale  do  M6decine,  Ohirurgie  et  Pharmacie  de 

Toulouse  {National  Society  of  MedicinCy  Surgery^  and 

Pharma^yy  of  Toulouse),    [i] 
2949.  Society  des  Sciences  Physiques  et  Naturelles  {Society  of 

Physical  and  Natural  Sciences),    [i] 
Toon. 

2951.  Oongrte  Arch^ologique  de  France  {Archaeological  Congress 

of  France). 
2953.  Soci6t6   d'Agriculture,  Sciences,  Arts   et   Belles-Lettres 

{Society  of  AgrioulturCj  Sciences^    ArtSy   and    BeUes- 

Lettres).    [iii] 
2965.  Soci^t^  Arch6ologique  de  Touraine  {Arehceological  Society  of 

Touraine).    [i] 
2957.  Soci^t^  Fran^aise  d'Arch^ologie  pour  la  Conservation  et  la 

Description  des  Monuments  Historiques  {French  Arch* 

ceological  Society  for  the  Preservation  and  Description  of 

Historical  Monuments),    [i] 
2959.  Soci6t6  de  Q^graphie  {Geographical  Society). 

2961.  Soci6t6  Acad^mique  d'Agriculture,  Sciences,  Arts  et  Belles- 
Lettres  de  I'Aube  {Academic  Society  of  AgriculturCy  Sci- 
enceSy  ArtSy  and  BelleS'Lettres).    [i] 

2963.  Soci6t^  Horticole,  Vigneronne  et  Forestifere  de  Troye  {Hor- 
ticulturaly  Vine-CulturCy  and  Forestry  Society  of  Troyes)^ 
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TnUe. 

2965.  Soci6t6  des  Lettres,  Sciences  et  Arts  de  la  Oorrtee  (Corrdze 
Society  of  Letters^  ScieticeSy  cmd  Arts)* 
Valence. 

2967.  Society  D^partemcDtale  d'Agriculturc  de  la  Drdme  {Depart- 
mental /Society  of  Agriculture  of  the  Drome),    [i] 

2969.  Soci6t^  Ddpartemeutale  d'Arcb6ologie  et  de  Statistique  de 
la  Drdme  {Departmental  Society  of  Arohaxlogy  and  Sta- 
tistics  of  the  Drome),    [i] 

Valendennes  {Nord), 

2971.  Soci6t6  d'A^cultare,  Sciences  et  Arts  de  I'Arrondissement 
de  Valenciennes  {Society  of  Agriculture^  Sciences^  and 
Arts  of  the  District  of  Valenciennes),    [i] 

2973.  Kevue  Agricole,  Industrielle,  Littdraire,  et  Artistique  (Ag- 

riculturalj  Industrial^  Literary,  and  Artistic  Review). 
Vfinnefl. 

2975.  Soci^t^  Polymathique  du  Morbihan  {Polymathio  Society  of 

Morbihan).     [i] 

Venddme  {Loire-et-Cher). 

2977.  Soci6t6  Arcb6ologique,  Scientiflque,  et  Littiraire  du  Ven- 
ddmois  {Archasological^  Scientific,  and  Literary  Society 
of  VendSme).    [i] 

Verdun  {Meuse). 

2979.  Soci6t6  Philomatiqae  {Philomathic  Society),    [i] 

Versailles. 

2981.  Commission  des  Antiquit^s  de  Seine-et-Oise  {Archaeological 
Commission  of  Seine-et-  Oise). 

2983.  Soci6t4  d'Agricnltare  et  des  Arts  [de  Seine-et-Oise]  {Society 
of  Agriculture  and  Arts),    [i] 

2985.  Soci6t^  des  Amis  des  Arts  {Society  of  the  Friends  of  Arts). 

2987.  Soci6t6  d'Horticulture  du  D6partement  de  Selne-et-Oise 
(horticultural  Society  of  Seine-et-Oise).    [i] 

2989.  Soci6t6  des  Sciences  Morales,  des  Lettres  et  des  Arts  de 
Seine-et-Oise  {Society  of  Moral  ScienoeSj  Letters,  and  Arts 
of  Seine-et'  (Hse).    [i] 

2991.  Soci^t^  des  Sciences  Naturelles  et  M6dicales  de  Seine-et- 
Oise  {Society  of  Natural  wnd  Medical  Sciences  of  Seine- 
et-Oise).    [i] 
Vesonl. 

2993.  Commission  Arch6ologique  de  la  Haute-Sadne  {Arohofolog- 
ical  Commission  of  the  Upper  SaSne).    [i] 

2995.  Soci^t^  d'Agriculturc,  Sciences  et  Arts  de  la  Haute  8a6ne 
{Society  of  Agriculture,  Sciences,  amd  Arts  of  the  Upper 
Sadne).    [i] 
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TllC 

[Soci6t;^  ViioiBe  d'^^malation  pour  le  D^veloppement  des 
Belles-Lettres,  Sciences,  Arts  et  de  I'lndustxie.  Dis- 
solved.] 

TitryleJPran$ois  (Mame). 

2997.  Soci^t^  des  Sciences  et  Arts  de  Yitry-le-Fran^ois  {Society 
of  Sciences  and  Arts  of  Vitry  le  Frangois).    [i] 

OEHMANT. 

[AUgemeiner  Deutscher  Apotheker-Verein  {General  Qer- 

man  Apothecaries^  Association).    (See  Halle.) 
2999.  Blinden  Lehrer-Congress  ( Congress  of  Tea^chers  of  the  Blind). 
3001.  Verein    der   Sud-Deutschen    Forstwirtbe  (Association  of 

South  Oerman  Forest  Cultnrists),    [i] 
3003.  Versammlung  Deutscher  Land-  und  Forstwirtbe  {Assembly 

of  German  Agriculturists  and  Fortat  Culturists).    [i] 
3005.  YersainmluugDeutscber  Katurforscber  uud  A&rzt^{Assem' 

hly  q/*  Oerman  Naturalists  and  Physicians).    [i| 

Akhen  (Prussia). 

3007.  KoDiglicbes  Polytechnikum  {Royal  Polytechnicum).    [For- 

morly      Eoyal     Westpbalian      Polytecbuical      High 

Scbool.]     [il 
3009.  Stadt-Bibliotbek  {City  Library),    fi] 

Altenborg  {Prussia). 

3011.  (Jesammt- Verein  der  Deutscben  Gesebicbts-  und  Alter- 
thums-Vereine  ( Central  Union  of  the  Oerman  Associa- 
tions of  History  and  Archceology).    [i] 
Altena. 

3013.  Verein  fiir  Orts-  und  Heimatb-Kunde  im  Silderlande  {Oea- 
graphical  Society  of  Suderland). 

Altenberg  {Saxe-  Weimar). 

3015.  Gesebicbts  und  Altertbumsforscbende   Gesellscbaft  des 

Osterlandes  (Society  for  Historical  and  Aroh<Bological 

Research  of  Osterland).    fi] 
3017.  Bienenwirtbscbaftlicber  Verein  {Society  for  Bee-Culture). 
3019.  Naturforscbende   Gesellscbaft   des   Osterlandes  {Natural 

History  Society  of  Osterland),    fiii] 
3921.  Pomologische  Gesellscbaft  (Pomological  Society),    [i] 

UtoutL  (Prussia). 

3023.  Statistiscbes  Bureau  dor  Stadt  Altona  {Statistical  Bureau 
cf  the  City  of  Altona).    [i] 

3025.  Thierscbutz- Verein  (Society  for  the  Protection  of  Ani- 
mals),   [ij 
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Annaberg  {Saxony), 

3027.  Annaberg-Bnchholzer-Yerein  fiir  Natarknnde  {Annaberg- 
Buchholz  Association  of  Natural  History),    [i] 

Ansbaoh  {Bavaria). 

3029.  Historischer  Yerein  in  Mittelfranken  {Historical  Society  qf 
Central  Franconia).    fi] 

Arnsberg  {Prussia). 

3031.  Historischer  Yerein  flir  das  Herzogtbnm  Westfalen  {His- 

torical  Society  of  the  Duchy  of  WestfiHen). 
3033.  Landes-Kultor-Gesellschaft    fiir    den     Begiernngsbezirk 

Amsberg  {Agricultural  Society  of  the  District  ofAms- 

herg).    fi] 

Amstadt  {Schwarzburg-Sondershausen). 

3035.  Fiirstliches  Oymnasiam  {C^ymna^um).    [i] 

Arolsen  ( Waldeck). 

3037.  Landes-Director  der  Filrstenthiimer  Waldeck  nnd  Pyrmont 
{Government  of  the  Principalities  of  Waldeck  and  Pyr- 
mont). 

3039.  Landwirthschaftlicher  Yerein  im  Fiirstenthnm  Waldeck 
{Agricult^iral  Society  of  the  Principality  of  WaldecJc).   [i] 

ABobaffonbnrg  {Bavaria). 

3041.  K5niglicbe  Forst-Akademie  {Royal  Forestry  Academy). 

Augsburg  {Ba/caria). 

3043.  Deatscher  Apotbeker- Yerein  {Society  of  Oerman  Apotheca- 
ries),   [i] 

3045.  Historischer  Yerein  von  Schwaben  nnd  Nenbnrg  {Historical 
Society  of  Suaina  and  Neuburg).    [i] 

3047.  Landwirthschaftlicher  Yerein  fiir  Schwaben  nnd  Nenbnrg 
{Agricultural  Society  of  Suabia  and  Neuburg).    [i] 

3049.  Natnrhistorischer  Yerein  {Natural  History  Society),    [ij 

3051.  Wochenschrift  fiir  Thierheilknnde  nnd  Yiehzncht  {Weekly 
Journal  of  Veterinary  Medicine  and  Live- Stock  Breed- 
ing),   [i] 

Bamberg  {Bavaria). 

3053.  Gewerbe- Yerein  {Traders^  Union),    [i] 
3055.  Konigliche  Bibliothek  {Boydl  Library),    [i] 
3057.  Historischer  Yerein  zu  Bamberg  {Historical  Society  of  Bam- 
berg). 
3059.  Naturforschende  Gesellschaft  {Natural  History  Society),  [iii] 

Bautzen  {Saxony), 

30C1.  "  3ila6ica  Serbska." 
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Bajreuth  {Bavaria). 

3063.  Histoiiscber  Verein  fiir  Obertranken  [Historical  Society  of 

Upper  Franconia).    [i] 
3065.  Polytechnische  Gesellschaft  {Polytechnical  Society),    [i] 

Bendorf  [hei  Koblenz]  {Prussia). 

3067.  Deutsche  Gesellschaft  fiir  Psychiatrie  und  Gerichtliche 
Psychologie  {Oerman  Society  of  Psychiatry  and  Orimi- 
nal  Psychology),    fi) 

Berlin  {Prussia). 

3069.  Seine  Majestiit  der  Kaiser  von  Deutschland,  Konig  von 
Preussen  {His  Majesty  the  Emperor  of  Qermany^  King 
of  Prussia),    [iii] 

3071.  Afrikanische  Gesellschaft  {African  Society),    [i] 

3073.  Akklimatisations-Yereiif  {Acclimatization  Society). 

3075.  Allgmeine  Deutsche  Omithologische  Gesellschaft  {General 
Oerman  Ornithological  Society). 

3077.  Anatomisch-Zootomische  Sammlung  der  Universitat  {Ana- 
tomical-Zootomical  Museum  of  the  University). 

3079.  Archaologische  Gesellschaft  {Arclusological  Society). 

3081.  Architekten-Verein  {Architects^  Association),    [i] 

3083.  Berliner  Apotheker- Verein  {Berlin  Druggists^  Association). 

3085.  Berliner  Aquarium  {Berlin  Aquarium),    [i] 

3087.  Berliner  Entomologischer  Verein  {Berlin  Entomological  So- 
ciety).   (See  also  Deutscher  Entomologischer  Verein.) 

3089.  Berliner  Frobel- Verein  {Berlin  Froehel  Association). 

3091.  Berliner  Gesellschaft  fur  Anthropologie,  Ethnologic  und 
Urgeschichte  {Berlin  Society  of  Anthropology^  Ethnol- 
ogy^ and  Primitive  History),    [i] 

3093.  Berliner  Gesellschaft  fiir  das  Studium  der  Neueren  Spra- 
chen  {Berlin  Society  for  the  Study  of  Modern  Lan- 
guages),   [i] 

3095.  Berliner  Medizinische  Gesellschaft  {Berlin  Medical  So- 
ciety),   [ij 

3097.  Berliner  Gesellschaft  fiir  Deutsche  Sprache  {Berlin  Society 
of  the  Oerman  Language). 

3099.  Berliner  Militararztliche  Gesellschaft  {Berlin  Society  of  Mili- 
tary Surgeons). 

3101.  Berliner  Verein  Homoopatischer  Aerzte  (Berlin  Society  of 
Homoeopathic  Physicians). 

3103.  Berliner  Zahniirztlicher  Verein  {Berlin  Dental  Association). 

3105.  Berliner  Gesellschaft  fiir  Deutsche  Sprache  und  Alter- 
thumskunde  {Berlin  Society  of  Oerman  Language  and 
Antiquity). 

3107.  Berlinischer  Kiinstler- Verein  {Berlin  Artists^  Association), 

3109.  Beuth-Schinckel  Museum  {Beuth-SchincJcel  Museum). 
H.  Mis.  15 10 
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Berlin  (Prussia) — Continaed. 

3111.  Botanischer  Vereiii  der  Provinz  Brandenburg  (Botanical 
Society  of  the  Province  of  Brandenburg),    [i] 

3113.  Botaniscbes  Institut  der  UniversitUt  (Botanical  Institute  of 
the  University). 

3115.  Botaniscbes  Museum  der  Universitat  (Botanical  Museum  of 
the  University). 

3117.  Central- Auscbuss  der  Berliner  Aerztlichen  Bezirks-Yereine 
(Central  Direction  of  the  District  Medical  Societies  of 
Berlin). 

3119.  Central-Bureau  fur  den  Weltverkebr. 

[Central-Bureau  fUr  die  Europaiscbe  Gradmessung.    (See 
Koniglicb-Preussiscbes  Geodatisches  Institut.)] 

3121.  Central-Institut  fiir  Akklim^tisation  in  Deutscbland  (Cen- 
.    tral  Institute  of  Acclimatization  in  Germany). 

3123.  Central-Komit6  des  Deutscben  Vereins  vom  Botben  Kreuz 
(Central  Committee  of  the  German  Society  of  the  Red 
Cross),    [i] 

3125.  Central-Direction  der  Mouumenta  Germanisa  (Central  Di- 
rection of  the  "  Monuments  of  Oermany^^). 

3127.  Central-Verein  fur  Handels-Geograpbie  und  Forderung  der 
Interessen  Deutscblauds  im  Auslande  (Central  Associ- 
ation of  Commercial  Geography,  etc.). 

3129.  Central-Verein  fiir  das  Wobl  der  arbeitenden  Ellassen 
(Central  Association  for  the  Welfare  of  the  Working 
Classes),    [i] 

3131.  Central- Yerband  der  Kaufleute Deutscblauds  ( Central  Vnion 
of  the  Merchants  of  Germany). 

3133.  Cbarit6  Krankenbaus  (Charity  Hospital),    [i] 

3135.  Cbemiscbes  Laboratorium  der  Uuiversitut  (Chemical  La- 
boratory of  the  University). 

3137.  Cbirurgiscbe  Klinik  der  Universitat  (Chirurgical  Clinic  of 
the  University), 

3139.  Cbristlicb-Arcbaologiscbe  Kunst-Sammlung  der  Universi- 
tat (Christian  Archceological  Museum  of  the  University). 

3141.  "Cypria,''  Yerein  der  Gefliigelfreunde  in  Berlin  (^^Cypria,^ 
Society  of  Poultry-Friends  in  Berlin). 

3143.  Deutscber  und  Oesterreicbiscber  Alpen- Yerein — Section 
Berlin  (Berlin  Section  of  the  German  andAxistrian  Alpine 
Club). 

il45.  Deutscbe  Botaniscbe  Gesellscbaft  (German  Botanical  So- 
ciety). 

5147.  Deutscbe  Cbemiscbe  Gesellscbaft  ( German  Chemical  Society). 

3149.  Deutscbe  Entomologiscbe  Gesellscbaft  (German  Entomolo- 
gical Society).  (See  also,  Berliner  Entomologiscbe  (Ges- 
ellscbaft.)   [i] 
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3151.  Dentsche  Geologische  Gescllschaft  (Oerman  Oeological  So- 
ciety),   [iii] 

3153.  Deutsche  Gesellschaft  fiir  Chirurgie  {German  Chirurgical 
Society). 

3155.  Deutsche  Gesellschaft  fiir  Mechanik  unci  Optik  {German 
Society  of  Mechanics  and  Optica), 

3157.  Deutsche  Gescllschaft  fiir  Oeffentliche  Gesundheitspflege 
{German  Society  of  Public  Hygiene). 

3159.  Deutsche  Gesellschaft  zur  Erforsch  ung  Aequatorial  A&ika's 
( German  Society  for  theJExplorationofUquatorial  Africa). 

3161.  Deutsche  Gesellschaft  zur  Hebung  des  Flachsbaues  {Ger- 
man Society  for  the  Culture  of  Flax). 

3163.  Dentsche  Omithologische  Gesellschaft  {German  Ornitho- 
logical Society),    [i] 

3165.  Deutsche  Eeichstags-Bibliothek  {Library  of  the  German 
Parliament),    [i] 

3167.  Deutsche  Shakespeare  Gesellschaft  {German  Shakespeare 
Society),    [i] 

3169.  Deutsche  Schiller-Gesellschaft  {German  Schiller  Society). 
^[Deutsche  Viehzucht  und  Herdbuch-Gesellschaft  {German 
Society  of  Fancy  Stock  Breeders).    Dissolved  January 
1, 1885.] 

3171.  Deutsche  Zoologische  Gesellschaft  {German  Zoological  So- 
ciety),   [i] 

3173.  Deutscher  Akademischer  Yerein  fiir  harmonische  Lebens- 
weise  {German  Vegetarian  Society). 

3175.  Deutscher  Entomologischer  Yerein  {German  EntomologisUf 
Association).  (See,  also,  Deutsche  Entomologische 
Gesellschaft^  and  Berliner  Entomologischer  Yerein.) 

[i] 
3177.  DeutscherFischerei-Yerein(  German 2^wAery-4.Moeta<ion).  [i] 

3179.  Deutscher  Handels- Yerein  ( German  Commercial  Association). 

3181.  Deutscher  Juristentag  {German  Jurists^  Association). 

3183.  Deutscher  Kolonial- Yerein  {German  Colonial  Association). 

3185.  Deutscher  Landwirthschaftsrath  {German  Agricultural 
Council). 

3187.  Deutscher  Yerein  fiir  Mediziniscbe  Statistik  {German  So- 
ciety of  Medical  Statistics). 

3189.  Deutscher  Patent-Schutz- Yerein  {German  Association  for 
the  Protection  of  Patents). 

3191.  Deutscher  Yerein  fiir  Yogelzucht  und  Akklimatisation 
["  Aegintha'']  {Society  for  the  Culture  and  Acclimatiza- 
tion of  Birds). 
[Deutsches-Gewerbe  Museum.    (See  Kunst-Gewerbe  Mu- 
seum.)] 
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Berlin  (Prussia) — Gontinned. 

3195.  Deutscher  Verein  zur  Forderung  von  Lnftschiffabrt  {Oer- 

man  Society  for  the  Promotion  of  Aerial  Navigation). 

3196.  Deuteches  Scliul-Museam  (German  ScJwol  Museum). 

3197.  Elektrotechnischer  Verein  (Mecirotechnical  Association). 
3199.  Entomologischer  Verein  (Entomologists^  Association).    (See, 

also,  Berliner  Entomologischer  Verein,  Deutsche  En- 
tomologiscbe  Gesellschaft,  and  Deutscher  Entomolo- 
gischer Verein.) 
fEuropaische  Gradmessung.    (See  Koniglich-Preussisches 
Geodiitisches  Institut.)] 

3201.  Frauen-Klinik  der  XJniversitiit  (Female  Clinic  of  the  Uni- 
versity), 

3203.  Freihandels-Verein  (Free  Trade  Association). 

3205.  Geburtshiilfliche  und  Gynakologische  Klinik  der  Universi- 
tat  (Obstetrical  and  Gynaecological  Clinic  of  the  Univer- 
sity). 
[General  Direction  der  Koniglichen  Museum.    (See  Konig- 
liche  Preussische  Museen.)J 

3207.  Gesellschaft  der  Charity  Aerzte  (Society  of  the  Physicians  of 
the  Charity  Hospital). 

3209.  Gesellschaft  der  Gartenfreunde  Berlins  (Berlin  Society  of 
Friends  of  Horticulture). 
[Gesellschaft  fUr  das  Studium  der  Neueren  Sprachen.    (See 
Berliner  Gesellschaft,  &c.)] 

3211.  Gesellschaft  fur  Deutsche  Philologie  (Society  of  German 
Philology). 

3213.  Gesellschaft  fur  Erdkunde  (Geographical  Society),    [iii] 
•   3216.  Gesellschaft  fur  Geburtshillfe  und  Gynakologie  (Obstetri. 

cal  and  Gyncecological  Society). 

3217.  Gesellschaft  fur  Heilkunde  (Surgical  Society). 

3219.  Gesellschaft  flir  Mikroskopie  (Microscopical  Society). 

3221.  Gesellschaft  fiir  Verbreitung  von  Volksbbildung  (Society 
for  the  Promotion  of  Edueation  among  the  People),    [ij 

3223.  Gesellschaft  Naturforschender  Freunde  (Society  of  Friends 
of  Natural  History),    [i] 

3225.  Gymnasiallehrer-und  KealschuUehrer- Verein  (Society  of 
Teachers  of  Gymnasium  and  ^^Real^  Schools). 

3227.  "  Herold,"  Verein  fiir  Siegel  und  Wappenkunde  ("  JTeroW,'' 
Society  of  Heraldry). 

3229.  Geographisch-Statistische  Abtheilung  des  General-Stabs 
(Geographic  Statistical  Divison  of  the  General  Staff  of  the 
Army). 

3231.  Historische  Gesellschaft  (Historical  Society). 

3233.  Historisches  Museum  [HohenzoUem  Museum]  fUr  die  Ge- 
schichte  des  Hauses  HohenzoUem  (HohenzoUem  Mu- 
seum). 
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Berlin  (Frwsia) — Gontinaed. 

3235.  Hafelandische  Medizinische  Gesellschaft  {Hufeland  Medi- 
cal Society). 
3237.  Horticultur-Gesellschaft  [Dr.  Koch]  (Horticultural  Society). 

[i] 
3239.  Jaristen-Gesellschaft  {Jurists  Society). 

3241.  Institat  fUr  Pathologische  Anatomie  [TJni versitat]  {Institute 
of  Pathological  Anatomy). 

3243.  Kaiserliche  [Deutsche]  Admiralitats-Hanpt-Bibliothek  {Li- 
brary of  the  Imperial  Navy),    [i] 

3245.  Kaiserliches  [Dentsches]    AdmiralitUts-Hydrographisches 
Amt  {Rydrographic  Office  of  the  Imperial  Navy),    [i] 

3247.  Kaiserliches  [Deatsches]  Answiirtiges  Amt  {Imperial  For- 
eign Office). 

3249.  Kaiserliches  [Deatsches]  Bandes-Amt  fUr  das  Heimath- 
wesen  {Imperial  Home  Offi>ce). 

2251.  Kaiserliches  [Dentsches]  Gesandheits- Amt  {ImperialHealth 
Office). 

3253.  Kaiserliche  [Deutsche]  Normal- AichnngsKommission  {Im- 
perial Central  Gauging  Commission), 

3255.  Kaiserliches  [Deatsches]  Ober-See-Amt  {Imperial  Marine 
Court). 

3257.  Kaiserliches  [Dentsches]  Patent- Amt  {Imperial  Patent  Of- 
fice),   [i] 

3259.  Kaiserliches  [Dentsches]  Eeichs-Amt  des  Innem  {Imperial 
Department  of  Interior). 

3261.  Kaiserliche  [Deutsche]  Ecichs-Drnckerei  {Imperial  Print- 
ing  Office). 

3263.  Elaiserliches  [Dentsches]  Beichs-Eisenbahn-Amt  {Imperial 
Railroad  Department). 

3265.  Kaiserliches  [Dentsches]  Beichs-Justiz-Amt  {Imperial  De- 
partment of  Justice). 

3267.  Kaiserliches  [Dentsches]  Beichs-Post- Amt  (Jniperial  Pa«^ 
Offi/ce  Department). 
[Kaiserliche  [Deutsche]  Beichstags-Bibliothek.    (See  Deut- 
sche Beichstags-Bibliothek).] 

3269.  Kaiserliches    [Dentsches]  Beichs-Schatz-Amt  {Imperial 
Treasury  Department). 

3271.  Kaiserliche  [Deutsche]    BeichsSchnl-Kommisiiion  {Impe- 
rial School  Commission). 

3273.  Kaiserliches  [Dentsches]  Statistisches  Amt  {Imperial  Sta- 
tistical Bureau).    [1] 

3275.  Elaiserliche  [Deutsche]  Technische  Kommission  flir  See- 
schifffahrt  {Imperial  Technical  Commission  of  the  Navy). 

3277.  Klinik  furChirnrgie  [Uni versitat]  {Chirurgical  Clinic). 
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3270.  Klinik  fur  Kinderkrankheiten  [Universitut]  {Clinic for  Dis- 
eases of  Children). 

3281.  Klinik  filr  Nerven  und  Psycbiscbe  Kranklieiten  [Univer- 
situt] {Clinic  for  Nervous  and  Psychical  Diseases). 

3283.  Klinik  fdr  Syphilis  und  Hautkrankheiten  [XJniversitat] 
{Clinic  for  Syphilis  and  Skin  Diseases), 

3285.  Klinik  und  Poliklinik  flir  Augenkrankheiten  [UniversitatJ 
{Clinic  for  Diseases  of  the  Eye), 

3287.  Klinik  und  Poliklinik  fiir  OhrenkrankLeiten  [Universitat] 
{Clinic  for  Diseases  of  the  Ear). 

3289.  Konigliches  [Preussisclies]  Abgeordneten-Haus  {BoyaX 
Souse  of  Representatives). 

3291.  Koniglicbe  fPreussisclieJ  Akademie  des  Bauwesens  {Boyal 
Architectural  Academy),    [i] 

3293.  Koniglicbe  [Preussiscbe]  Akademio  dcr  Kiinste  {Royal 
Academy  of  Arts). 

3295.  Koniglicbe  [Preussiscbe]  Akademie  der  Wissenscbaften' 
{Royal  Academy  of  Sciences),    [iiij 

3297.  Koniglicbe  [Preussiscbe]  Artillerie-Priifungs-Kommission 
{Royal  Commission  for  Testing  of  Ordnance). 

3299.  Koniglicbe  [Preussiscbe  Oeflfentlicbe]  Bibliotbek  \Royal  Li- 
brary),   [iii] 

3301.  Koniglicbe  [Preussiscbe]  Blinden-Anstalt  {Royal  Institution 
for  the  Blind),    [i] 

3303.  Koniglicber  [Preussiscber]  Botaniscber  Garten  {Royal  Bo- 
tanical Garden). 

3305.  Koniglicbes  [PreussiscbesJ '  Firianz-Ministerium  {Royal 
Treasury  Department). 

3307.  Koniglicbe  [Preussiscbe]  Friedricbs  Wilbelms  Universitat 
{Royal  Frederic  William  University),    [i] 

3309.  Koniglicber  [Preussiscber]  General-Stab  der  Armee  {Royal 
General  Staff  of  the  Army),    [i] 

3311.  Koniglicbes  [Preussiscber]  Geodutiscbes  Institut  [Central 
Bureau  fiir  die  Europaiscbe  Gradmessung]  {Royal  Geo- 
detic  Institut)  [Central  Bureau  of  the  European  Geo- 
detic Commission),    [i] 

3313.,  Koniglicbe  [Preussiscbe]  Gcologiscbo  Landes-Anstalt  und 
Berg- Akademie  {Royal  Geological  Institution  and  Min- 
ing Academy).    [iii[ 

3315.  Koniglicbes  [Preussiscbes]  GcsctzSammlungs-Amt  {Royal 
Office  of  Records). 
[Koniglicbe  [Preussiscbe]  Gewerbc-Akademie.    See  K3- 
niglicbe  [Preussiscbe]  Tecbniscbe  Hocbscbule.)] 

3317.  Koniglicbes  [Preussiscbes]  Herrenbaus  ( Upper  House  of  the 
Royal  [Prtusian]  Diet). 


LIST   OF   FOREIGN   CORRESPONDENTS.  151 

Berlin  (Prussia) — Continaed. 

^19.  Koniglicbes  [Preussiscbes]  Justiz-Ministerinm  (Royal  De- 
partment of  Justice). 
3321.  Konigliche    [Preussische]  Landes-Aufnabme  im  (reneral- 

Stab  der  Armee  (Royal  Topographical  Survey — Royal 
Staff  of  tJie  Army). 

3323.  KoDiglicbes  [PreussiscbesJ  Elriegs-MiDisterium  (Royal  War 

Department),    [i] 
3325.  Koniglicbe  [Preussiscbe]  Kriegs-AkaidemiQ  (Royal  Military 

Academy).    [i| 
3327.  Koniglicbes  [Preussiscbes]  Kunst-Gewerbe-Museum  (Royal 

Museum  of  Art  Industry).    |  i] 
3329.  Koniglicbes  [Prenssiscbes]  LandesOekonomie-Kollegium 

(Royal  National  Agricultural  College). 
3331.  Koniglicbe  [Prenssiscbe]  Landes-Vertbeidigungs-Kommis* 

sion  (Royal  Commission  for  the  National  Defence). 
3333.  Koniglicbe  [Preussiscbe]  Landwirtbscbaftlicbe  Hocbscbule 

(Royal  Agricultural  College),    [i] 
3335.  Koniglicbe  [Preussiscbe]  Mecbanisch-Tecbniscbe  Yersucbs- 

Anstalten  (Royal  Institution  for  Mechanical  and  Tech- 
nical Tests). 
3337.  Koniglicbes  [PreussiscbesJ  Meteorologiscbes  Institut  (Royal 

Meteorological  Institute),    [i] 
3339.  Koniglicbes  [Preussiscbes]  Ministerium  der  Auswartigen 

Angelegenbeiten  (Royal  Foreign  Office). 
3341.  Koniglicbes  [Preussiscbes]  Ministerium  der  Oeistlicben- 

Unterricbts-  und    Medicinal -Angelegenbeiten  (Royal 

Department    of  Worship^    Education^    and    Medicinal 

Affairs)^ 
3343.  Koniglicbes  [Preussiscbes]  Ministerium  des  Innern  (Royal 

Interior  Department),    [i] 
3345.  Koniglicbes  [Preussiscbes]   Ministerium  fiir  Handel  und 

Gewerbe  (Royal  Department  of  Commerce  and  Trade),  [i] 
3347.  Koniglicbes   [Preussiscbes]    Ministerium    fiir  Landwirtb- 

scbaft,  Domtinen  und  Forsten  (Royal  Department  of 

Agriculture,  Domains,  and  Forests),    [i] 
3349.  Koniglicbes   [Preussiscbes]  Ministerium  fiir  Oeflfentlicbe 

Arbeiten  (Royal  Department  of  Public  Worls), 
3351.  Koniglicbe  [Prenssiscbe]  Munze  (Royal  Mint). 
3353.  Koniglicbe  [Preussiscbe]  Museen,  General-Direction  (Di- 
rector General  of  the  Royal  Museums),    [iii] 
3355.  Koniglicbes  [Preussiscbes]  Ober-Berg-Amt  (Royal  Mining 

Bureau). 
3367.  Koniglicbe  [Preussiscbe]  Staats-Arcbive  (Royal  National 

Archives)  [in  tbe  Presidency  of  tbe  Ministry  of  State]. 
3359.  Kdniglicbes  [Preussiscbes]  Staats-Ministerium  (Royal  De- 

partment  of  State). 
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3361.  Konigliclies  [Preussisches]  Statistiscbes  Bureau  {Boyal  Sta- 
tistical Bureau),    [i] 

3363.  Konigliche  [Preussiscbe]  Statistische  Central-Kommission 
{Royal  Statistical  Central  Commission). 

3365.  Konigliche  [Preussiscbe]  Sternwarto  {Royal  Observatory). 

[i] 
3367.  Koniglicbes  [Preussiscbes]  Strafgefangniss  am  Plotzensee 

{Royal  Prison),    [i] 
i  3369.  Koniglicbes    [Preussiscbes]    Topograpbiscbes  Bureau  im 

Grossen  General-Stab  {Royal  Topographical  Bureau^ 

Oeneral  Staff  of  the  Army). 
3371.  Koniglicbe  [Preussiscbe]  Tecbniscbe  Hocbscbule  {Royal 

Polytechnical  College),    [i] 
3373.  Koniglicbe  [Preussiscbe]  Vereinigte  Artillerie-  und  Inge- 

nieur-Scbule  {Royal  Artillery  and  Engineering!  School). 

[i] 

3375.  Kongress  Deutscber  liQ.VL^w\Tt\iei  {Congress  of  Oerman  Agri- 
culturists). 

3377.  Kriegsgescbicbtlicbe  Abtbeilung  im  Grossen  General-Stab 
{Division  of  War  Records^  Oeneral  Staff  of  the  Army). 

3370.  Landwirtbscbaftlicber  Verein  der  Provinz  Brandenburg 
{Agricultural  Society  of  the  Province  of  Brandenburg). 

3381.  Literariscber  Glub  {Literary  Club). 

3383.  Magistrat  der  Hauptstadt  {City  Qovernme^it).    [i] 

3385.  Markiscbes  Provinzisil  IMuseum  (Provincial  Museum  of 
Brandenburg). 

3387.  Matbematiscber  Verein  der  Koniglicben  Universitat 
{Mathematical  Association  of  the  Royal  University). 

3389.  Mediziniscb-Cbirurgiscbe  Akademie  liir  das  Militair  {Mili- 
tary Medical  Chirurgical  Academy). 

3391.  Mediziniscb  •  Gbirurgiscbes  Friedricb  - Wilbelms  -  Institut 
[Pdpinifere]  {FredericJc  William  Medico- Chirurgical  In- 
stitute). 

^93.  Mediziniscb-Cbirurgiscbe  Gesellscbaft  {Medico- Chirurgical 
Society). 
[Mediziniscbe  Gesellscbaft.     (See  Berliner  Mediziniscbe 
Gesellscbaft.)] 

3395.  Mediziniscbe  Klinik  der  Universitiit  {Medical  Clinic  of  the 
University). 

3397.  Mediziniscb-Pu<logogiscber  Verein  {Medico-Pedagogical  As- 
sociation). 

3399.  Militariscbe  Gesellscbaft  {Military  Society). 

3401.  Mineralien-Cabinet  der  Universitat  {Mineralogical  Museum 
of  the  University). 
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3403.  iNachrichten-Burcau  des  Grossen  General-Stabs  [Bureau  of 

Information  of  the  General  Staff  of  the  Army), 
3405.  l^atloDal-G^Ucrie  (yational  Qallery), 

3407.  Namismatiscbe  Gesellscbaft  {Numismatic  Society). 

3409.  "Ornis''  Gcsellschaft  fiir  Vogel-Kunde  and  Liebliaberei 
("  Ornis ''  Ornithological  Society). 

3411.  Pflanzen  Physiologisches  Institut  der  Universitat  (Institute 
of  Vegetable  Physiology  of  the  University).) 

3413.  Pharmakologisches  Institut  der  Universitat  (Pharmacolog- 
icallnstitute  of  the  University). 

3415.  Pliilologischer  Verein  (Philological  Association). 

3417.  Philosophische  Gesellscbaft  (Philosophical  Society). 

3419.  Pbotographiscber  Verein  zu  Berlin  (Photographical  Asso- 
ciation of  Berlin). 

3421.  Pbysikaliscbe  Gesellscbaft  {Physical  Society),    [i] 

3423.  Pbysiologiscbc  Gesellscbaft  (Physiological  Society),    [i] 

3425.  Pbysikaliscbes  Institut  der  Universitat  (Physical  Institute 
of  the  University). 

3427.  Pbysiologiscbes  Institut  der  Universitat  (Physiological  In- 
stitute of  the  University). 

3429.  Poliklinik  der  Universitat  (Policlinic  of  the  University). 

3431.  Polytecbniscbe  Gesellscbaft  (Polytechnic  Society),    [i] 

3433.  Preussiscbe  Haupt-Bibel-Gesellscbaft  (Prussian  Bible  So- 
ciety),   [i] 

3435.  Eaucb  Museum  (Rauch  Museum). 

3437.  Eedaktion :  "Annalen  fiir  die  Hydrograpbie'^  (Annals  of 
Hydrography). 

3439.  Bedaktion:  ^^ArbQit^Tfrenud^  (Friend  of  the  Working  Man). 

3441.  Bedaktion:  "Arcbivfur  Eisenbabnwesen'^  (i^at7roadjircA- 
ives). 
Bedaktion :  '^Arcbiv  fiir  Post-  und  Telegrapbie  "  (Archives 
for  Post  and  Telegraphic  Affairs). 

3443.  Bedaktion:  "Allgemeine  Mediziniscbe  Central-Zeitung '^ 
(General  Medical  Central  Gazette). 

3445.  Bedaktion:  "Allgemeine  Zeitscbrift  fUr  Psychiatrie  und 
Psycbiatriscb-Gericbtlicbe  Medizin"  (Gazette  for  Psy- 
chiatry and  Criminal  Psychiatric  Medicine). 

3447.  Bedaktion:  "Aicbaologiscbe  Zcitxmg^  (Archceological  Ga- 
zette). 

3449.  Bedaktion :  "Archiv  fiir  die  ArtUlerie-  und  Ingenieur  Offi- 
ciere  des  Deutscben  Beicbsbeeres"  (Archives  of  the 
Artillery  and  Engineer  Officers  of  the  German  Army). 

3451.  Bedaktion :  "Arcbiv  fiir  Gynakologie''  (Archives  of  Gyna>- 
oology). 

3453.  Bedaktion:  "Arcbiv  fiir  Kircblicbe  Kunst"  (Archives  of 
Ecclesiastical  Art). 
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3455.  Eedaktion:  "Arcliiv  fur  Klinisclie  Chirurgic"  {Archives 

of  Clinical  Chirxirgy), 
3457.  Bedaktion:    "Archiv    fiir   Natui^gescliichte"   [15   Briider 

Strasse]    [Archives    of   Natural    Ilistory),   [formerly 

Troschel  ArcMv,  BonnJ.    \^] 
3459.  Bedaktion :  "  [Virchow]  Archiv  fiir  Patbologische  Anato- 

mie  ^  ( Virchow  Archives  of  Pathological  Anatomy),  [i] 

3461.  Bedaktion:  "Archiv  fiir  Psychiatrie  und  Nervenkrank- 

heiten''  {Archives  of  Psychiatry  and  Nervous  Diseases). 
3463.  Eedaktion:  "Archiv  fUr  Slavische  Philologie"  {Archives  of 

Sclavonic  Philology). 
3465.  Bedaktion:  "Archiv  fiir  wissenschaftliche  and  praktiBche 

Thierheilkunde"  {Archives  of  the  Science  and  Practice  of 

Veterinary  Pathology). 
3467.  Bedaktion:    "Archiv   des   Deutschen    Landwirthschafts- 

raths''  {Archives  of  the  German  Agricultural  Council). 

3469.  Bedaktion:  "Archiv  fiir  Syphilis  and  Hantkrankheiten'' 

{Archives  of  Syphilis  and  Skin  Diseases). 
3471.  Bedaktion:  "Aas  Allen  Zeiteu  and  Landen"  {From  all 

Times  and  Countries). 
3473.  Bedaktion:  "Berliner  Jahrbuch'' (jBerZin  Annual). 

3476.  Bedaktion:  "Berliner  Blatter  fiir  Natargemasse  Lebens- 

weise"  ( Vegetarian  Journal). 

3477.  Bedaktion:  "Berliner  Entomologische  Zeitschriff' (BerKn 

Entomological  Gazette). 

3470.  Bedaktion:  "Berliner  Klinische  Wochenschrift"  {Berlin 

Clinical  Weekly). 

3481.  Bedaktion:  "Berliner  MUnzbliitter''  {Berlin  NumismaHo 
Journal). 

3483.  Bedaktion:  "Botanischer  Jahresbericht"  {Botanical  An- 
nual). 

3485.  Eedaktion:  "Central-Blatt  fiir  die  Medizinische  Wissen- 
schaft"  {Central  Journal  of  Medical  Sciences). 

3487.  Bedaktion:  " Central-Blatt  fur  W.  Stoltze's  Stenographies 
{Central  Journal  of  Stenography). 

3489.  Bedaktion:  "Chemische  Industrie"  {domical  Industry). 

3491.  Bedaktion:  "Chemi8ch-TechnischesWochenblatt((7A€niM»- 
Technical  Weekly). 

3493.  Bedaktion:  " Communal-Blatt  fiir  die  Haupt- and  Besidenz- 
Stadt  Berlin  "  ( Official  Journal  of  the  City  of  Berlin). 

3495.  Bedaktion:  "Der  Deutsche  Herald"  {The  German  Rerald). 

3497.  Eedaktion:  "Der  Deutsche  Schulmanu"  [Padagogik  Jour- 
nal].   (The  German  Pedagogue). 

3499.  Bedaktion:  "Das  Bothe  Kreuz"  {The  Red  Cross), 
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3501.  Bedaktion:  "Deutsche  Blatter  fiir  Stenographies' (Germaw 
Stenographic  Journal). 

3503.  Bedaktion:  "Deutsche £ntomologischeZeitschrift( German 
Entomological  Gazette). 

3505.  Bedaktion:  Deutsche  Heeres-Zeitung  (Oerman  Ai*my  Oor 
zette). 

3507.  Bedaktion:  "Deutsche  Juristen-Zeitung"  (German  Jwrnte^ 
Oazette). 

3509.  Bedaktion:  "Deutsche  Allgemeine  Poljtechnische  Zeit- 
ung"  {Oerman  Oeneral  Polutechnic  Oazette). 

3511.  Bedaktion:  "Deutsche  Konsulats-Zeitung"  (German  Con- 
sular Oazette). 

3513.  Bedaktion:  "Deutsche Land wirthschaftlichePresse''( Ger- 
man Agricultural  Journal). 

3515.  Bedaktion:  "Deutsche  Literaten-Zeitung''  {Oerman  Liter- 
ati Oazette). 

3517.  Bedaktion:  "Deutsche  MedizinischeWochenschriff' (Ger- 
man Medical  Weekly). 

3519.  Bedaktion:  Deutsche  Militararztliche  Zeitung  ^{Oerman 
Military  Surgeon^  Oazette). 

3521.  Bedaktion:  "Deutsche  Bechtsanwalts-Zeitung''  {Oerman 
AdvQcatejp  Oazette). 

3523.  Bedaktion:  "Deutsche  Bundschau"  (German  JSerieu?).    [i] 

3525.  Bedaktion:  "Deutsche  Schulzeitung"  {Oerman  Bchool 
Oazette). 

3527.  Bedaktion:  "Deutsche  Thierschutz-Zeitung'' (German  Ga- 
zettefor  Protection  of  Animxils). 

3529.  BedaktioQ:  "Deutsche  Fischerei-Zeitung^s  {Oerman  Fish- 
eries Oazette). 

3531.  Bedaktion:  "Deutsches  Handels-Archiv'^  {Oerman  Com- 
mercial Archives). 

3533.  Bedaktion:  "Deutsches  Beich  und  Koniglich-Preussischer 
Staats-Anzeiger''  {Imperial  Oerman  and  Boyal  Prussian 
Official  Oazette). 

3535.  Bedaktion:  "Elektrotechnische  Zeitschrift^  {Electroteoh- 
nical  Oazette). 

3537.  Bedaktion:  "Forstwissenschaftliches  Central-Blatt'' (Cen- 
tral Forestry  Oazette). 

3539.  Bedaktion:  "FortschrittederPhy8ik"(Pro^reMo/P/iyw(»). 

3541.  Bedaktion:  "Geflederte  Welt"  {Poultry  World). 

3543.  Bedaktion:  "Gegenwart  [Die]''  {The  Times). 

3545.  Bedaktion:  " Gesetz-Sammlung  fiir  die  Koniglich-Preus- 
sischen  Staaten"  {Royal  Prussian  Law  Journal). 

3547.  Bedaktion:  "Globus"  (G/o&tw  Oeographical  Journal). 
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3549.  Eedaktion:  "[von]  Graeiys  Arcliiv  fiir  Opbthalmologie'^ 

{Orae/e  Archives  of  Ophthalmology). 
3§51.  Bedaktion:  " GrunortArchivfUr die Mathematik'' (Grower* 

Archives  of  Mathematics). 
3563.  Bedaktion:  "Hebriiische  Bibliographie''  {Hebrew  Bibliog- 
raphy). 
3555.  Bedaktion:  "Hermes Zeitsclirift fiir E^lassiscbePhilologie" 

{Hermes  Journal  of  Classical  Philology). 
3557.  Bedaktion:  "lUnstrirtes  Patent-Blatt »  {Illustrated  Patent 

Oazette). 
3559.  Bedaktion :  "  Isis,  Zeitschrift  fur  alle  Naturwissenschaft- 

lichen  Liebhabereien  "  {IsiSj  Journal  of  Natural  Scien* 

tifio  Subjects). 
3561.  Bedaktion:  "Blustrirte  Boman-Zeitnng''  {Illustrated  Novel 

Journal). 
3563.  Bedaktion:  "  Jabrbuch  des  Koniglichen  Botaniscben Oar- 
tens"  {Annals  of  the  Boyal  Botanical  Garden). 
3565.  Bedaktion:  "  Jabrbucb  der  Koniglicben  Kunstsammlun- 

gen  "  {Annals  of  the  Royal  Museum). 
3567.  Bedaktion :  "  Jabrbucb  fiir  die  Deutscbe  Armee  und  Ma- 
rine ^  {Annals  of  the  German  Army  and  Navy),    [i] 
3569.  Bedaktion :  "Jabrbucb  fur  praktisebe  Aerzte"  {Annals  of 

Practical  Physicians). 
3571.  Bedaktion:  "Jahrburcb  fiir  Wissenscbaftlicbe  Botanik^ 

{Annals  of  Scientific  Botany),    [i] 
3573.  Bedaktion:  '<  Jabrbucb  iiber  den  Fortscbritt  der  Klassi- 

scben  Altertbumswissenscbaft ''  {Annals  of  the  Progress 

of  Classical  Archoeology). 
3575.  Bedaktion:  "Jabrbucb  iiber  die  Fottscbritte  der  Matbe- 

matik'^  {Annals  of  the  Progress  of  Mathematics). 
3577.  Bedaktion :  "  Jabrbucb  iiber  die  Germaniscbe  Pbilologirf' 

{Annals  of  German  Philology). 
3579.  Bedaktion:  "Jabresbericbt iiber  den  Fortscbritt  auf  dem 

Gebiete  der  Gesammten  Agriculturcbemie "  {Annals 

of  the  Progress  of  Agricultural  Chemistry). 
3581.  Bedaktion:  "Jabresbericbteder  Gescbicbts-Wissenscbaft" 

{Annals  of  Historical  Science). 
3583.  Bedaktion:  "Jabresbericbte  derPbysiologie''  {Annals  of 

Physiology),    [ij 
3585.  Bedaktion:  "  Jabresbericbte  iiber  die  Leistungen  der  Ge- 

sammten  Medizin  ^  {Annals  of  the  Results  of  Medicine). 

3587.  Bedaktion :  "  Journal  fiir  die  reine  und  angewandte  Ma- 
tbematik"  {Journal  of  Pure  and  Applied  Mathematics). 
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3589.  Redaktion:  "Journal  fiir  Ornitliologie"  {Journal  of  Orni- 

thology).    [i] 
3591.  Eedaktion:  **  Juristisclie  Wocliensclirift''(c7ttmt»'  WeeUy), 
3593.  Bedaktion:  "Landwirthschaftlicbe  Jabrbiicher"  [Central- 

Blatt  fiir  Deutscbland]  {Agricultural  Annals),    [i] 
3595.  Eedaktion:  "Magazin  fiir. die  Jiidisebe  Gescbicbte  und 

Literatnr''  {Magazine  of  Jewish  History  and  Literature). 
3597.  Eedaktion:  "Magazin  fur  die  Literatur  des  In-  und  Aus- 

landes''  {Magaaine  of  Domestic  and  Foreign  Literature). 
3599.  Eedaktion:  **Magazin  fiir  Stenographies  {Magazine  of  Ste- 
nography). 
3601.  Eedaktion:  " Militar-Wocbenblatt '^  (ITihtary  Weekly). 
3603.  Eedaktion:  "Monatsschrift  fiir  Obrenbeilkunde"  (^wriow- 

lists*  Monthly). 
3605.  Eedaktion:  "Nachricbten  liir  Seefabrer'^  {Information for 

Mariners). 
3607.  Eedaktion:  "Naturae  Novitates"  {News  of  Nature). 
3609.  Eedaktion:  "Dcr  Naturforscber'^  {The  Naturalist),    [i] 
3611.  Eedaktion:  "Nautiscbes  Jabrbucb''(JV^OMticai-4.?wanac).  [i] 
3613.  Eedaktion:  "Neue  Aera''  {New  Era). 
3615.  Eedaktion:  " PadagogiscbeZeitung "(P^cda^oflricai  Oazetie). 
3617.  Eedaktion:  "Piidagogi8cberAnzeiger"(Pa?da^O(7icaI  t/bwr- 

nal). 
3619.  Eedaktion:  "PUdagogiscbes  Intelligenz-Blatt'' (Pa?daflroflri- 

cal  News). 
3621.  Eedaktion:  "Patent-Blatt"  {Patent  OazeUe). 
3623.  Eedaktion:  " PbysiologiscbeWocbenscbrift ''(PAy«io%icai 

Weekly). 
3625.  Eedaktion:   "Provinzial-Correspondenz"  {Provincial  Cor- 
respondence). 
3627.  Eedaktion:  "Eepertorium  der  Wissenscbaften'' (Ifapertor^^ 

of  Sciences). 
3629.  Eedaktion:  " Statistiscbe  Correspondenz'' (iS/afwticaZ  Cor- 

respondence). 
3631.  Eedaktion:  "Vierteljabrsscbrift  fiir  Gericbtlicbe  Medizin 

und  5ffentlicbes  Sanitatswesen''  {Quarterly  Journal  of 

Criminal  Medicine  and  Public  Hygiene),    [i] 
3633.  Eedaktion:  "Vierteljabrsscbrift  fiir  Heraldik,  Spbragistik 

undGenealogie^  {Quarterly  Journal  of  Oeneahgyy  dc). 
[Eedaktion :  "  Vircbow  Arcbiv.''    (See  Arcbiv  fiir  Patbolo- 

giscbe  Anatomie.)] 
3635.  Eedaktion:  "Wiedemann's  AunalenderPbysik und Cbemie'^ 

{Wiedemann's  Annals  of  Physics  and  Chemistry). 
3637.  Eedaktion :"  Zeitscbrift  fiir  das  Berg-  und  Huttenwesen" 

{Mining  and  Smelting  Oazetie). 
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Berlin  (Prussia) — Continued. 

3639.  Eedaktion:  <<  Zeitsclirift  filr  die  Gesammten  Natarwissen- 
schaf ten  "  ( Oazetie  of  Natural  Sciences),    [i] 

3641.  Eedaktion:  "Zeitsclirift  iiir  da,B  Banwesen^^  {Architectural 
Gazette). 

3643.  Eedaktion:  '^Zeitsclirift  fiir  Dentscbes  Alterthum  und 
Dentsche  Literatur  {Qazette  of  Oerman  Archceoloffy  and 
Literature). 

3645.  Eedaktion :  "  Zeitschrift  fur  Ethnologio  "  {Ethnological  Qa- 
zette).   [ij 

3647.  Eedaktion:  "  Zeitschrift fUr Klinische Medizin "  (JbttrnaZo/ 
Clinical  Medicine). 

3649.  Eedaktion:  '^ Zeitschrift  iiir  Mikroskopie''  {Journal  of 
Microscopy). 

3651.  Eedaktion:  ^^ZeitschriftfurMikroskopieundFleischschau" 
{Journal  of  Microscopy  and  Inspection  of  Meat). 

3653.  Eedaktion:  "Zeitschrift  fur  Kumismatik  "  {Gazette  of  Nu- 
mismatics). 

3655.  Eedaktion :  "  Zeitschrift  fiir  Prenssische  Oeschichte  and 
Landeskunde'^  {Gazette  of  Prussian  History  and  Geog- 
raphy). 

3657.  Eedaktion :  **  Zeitschrift  fiir  Preussisches  Eecht"  {Gazette 
of  Prussian  Law). 

3659.  Eedaktion:  "Zeitschrift  fiir  Vergleichende  Sprachfor- 
schung  auf  dem  Gebiete  der  IndoG^rmanischen 
Sprachen  "  (Gazette  of  Comparative  Linguistics). 

3661.  Schule  des  General-Stabs  der  Koniglich-Preussischen  Armee 
( School  of  the  General  Staff  of  the  Royal  Prussian  Army), 

3663.  Societat  fiir  Wissenschaftliche  Kritik  {Society  of  Scientific 
Criticism). 

3665.  Stadtisches  Statistisches  Bureau  {Statistical  Bureau  of  the 
City),    [i] 

3667.  Stenographischer  Verein  {Stenographers^  Association),    [i] 

3669.  Technische  Deputation  fiir  Gewerbe  [Ministry  of  Com- 
merce]   {Technical  Commission  for  Trade). 

3671.  Technologisches  Institut  {Technological  Institute). 

3673.  Thierarztlicher  Verein  der  Mark  Brandenburg  ( Veterinary 
Association  of  the  Province  of  Brandenburg). 

3675.  Thi^Bchntz-YeTeixi{Societyfor  the  Protection  of  Animals),  [i] 
[Universitats-Bibliothek.   (See  Koniglich-Preussische Frie- 
drichs-Wilhelms-Uni  versitat.)  ] 

3677.  Verein  Berliner  Buchhandler  {Berlin  Boolcsellers*  Associa- 
tion). 

3679.  Verein  der  Aerzte  und  Wundjirzte  {Society  of  Physicians  and 
Surgeons). 
[Verein  der  Apothek  er.    (See  Berliner  Apotheker- Verein.)] 
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Berlin  (Prussia) — Continaed. 

3681.  Verein  der  PreussischenEechts-Anwalte  (PrnssianLawyer^s 
Association). 

3683.  Verein  Deutscher  Eisenbahn-Verwaltungen  {Association  of 
Oerman  Railroad  Managers),    [i] 

3685.  Verein  Dentscher  Ingenieure  {German  Ungineers*  Associa- 
tion),   [i] 

3687.  Verein  fair  die  Geschicbte  Berlins  (Association  for  the  His- 
tory of  Berlin). 

3689.  Verein  fiir  die  Deutsche  Literatur  (Association  for  Oerman 
Literature). 

3691.  Verein  fiir  die  Deutsche  Statistik  (Association  for  the  Statis- 
tics of  Oermany). 

3693.  Verein  fur  Eisenbahnkunde  (Association  for  Railroad  Engi- 
neering),   fij 

3695.  Verein  fiir  Feuerbestattung  (Cremation  Society). 

3697.  Verein  fur  die  Geschichte  der  Mark-Brandenburg  (Society 
for  the  History  of  the  Province  of  Brandenburg),    [i] 

3699.  Verein  fiir  Deutsche  Volkswirthschaft  (Awociaf  ion /or  Ger- 
man Popular  Economy). 

3701.  Verein  liir  Innere  Medizin  (Association  for  Internal  Medi- 
cine). 

3703.  Verein  fiir  Praktische  Thierarzte  (Association  of  Practical 
Veterinary  Surgeons). 

3705.  Verein  zur  Beforderung  des  Gartenbaues  in  den  Koniglich- 
Preussischen  Staaten  (Society  for  the  Promotion  of  Hor- 
ticulture in  the  Royal  Prussian  States),    [iii] 

3707.  Verein  zur  Beforderung  des  Gewerbefleisses  (Association 
for  the  Promotion  of  Industry),    [i] 

3709.  Verein  zur  Forderung  der  Handelsfreiheit  (Society  for  the 
Promotion  of  Free  Trade). 

3711.  Verein  zur  Forderung  der  Photographic  (Society  for  the 
Promotion  of  Photography),    [i] 

3713.  Volkswirthschaftliche  Gesellschaft  (Society  of  Popular 
Economy). 

3715.  Volkswirthschafts-Rath  (Council  for  Popular  Economy). 

3717.  Wissenschaftlicher  Central-Verein  (Scientific  Central  Asso- 
ciation). 

3719.  Ziegler-  und  Kalkbrenuer- Verein  (Society  of  Brick  and  Lime 
Kiln  Proprietors),    [ij 

3721.  Zoologischer  Garten  (Zoological  Garden),    [i] 

3723.  Zoologisches  Museum  der  Universitat  (Zoological  Museum 
of  the  University),     fi] 

Bielefeld  (Prussia). 

3725.  Historischer  Verein  fiir  die  Grafschaft  Eavensberg  (His- 
torical Society  of  the  Earldom  of  Ravensberg). 
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Blankenborg  {Prtissia). 

[Naturwissenschaftlicber  Verein  dcs  Harzes.  Defanct 
Superseded  by  Grafliche  Oeffentliche  Bibliothek,  Wer- 
nigeroda.] 

Blasewitz  [bei  Dresden]  (Saxony). 

3727.  Maseam  Ludwig  Salvator  (Ludwig  Salvator  Museum),    [i] 

Bonn  (Prussia). 

3729.  Gorres  G^sellschaft  zar  Pflege  der  Wissenschaft  im  Katho- 
lischen  Deatschland  (Oorres  Society  for  the  Promotion 
of  Science  in  Catholic  Germany). 

3731.  K.-Preussisches  Ober-Berg-Amt  (Royal  Prussian  Mining 
Department). 

3733.  Landwirtbschaftlicher  Central- Verein  fiir  Rliein-Preassen 
( Central  Agricultural  Society  of  Rhenish  Prussia),   [i] 

3735.  Mineralogisches  Museum  und  Institut  der  TJniversitat 
(Minerahgical  Museum  and  Institute  of  the  University). 

3737.  Naturbistorischer  Verein  der  Preussischen  Ebeinlande  und 
Westfalens  (Natural  History  Society  of  the  Rhenish 
Provinces  and  Westphalia),    [iii] 

3739.  ifaturwisscnscbaftlicher  Verein  (Society  of  Natural  Sci- 
ences),   [i] 

3741.  Niederrbeiniscbo  Gesellscbaft  fiir  Natur-  und  Heilkunde 
(Nether-Rhenish  Society  of  Natural  and  Medical  Sci- 
ences).   [I] 

3743.  l^iederrbeiniscber  Verein  fiir  ceffentlicbe  G^sundbeitspflege 
(Nether-Rhenish  Association  for  PuMic  Hygiene). 

3745.  Eedaktion  des  Arcbivs  fiir  die  gesammte  Pbysiologie  des 
Menscben  und  der  Tbiere  (Archives  of  the  Physiology  of 
Man  and  Beast),    [i] 
[Eedaktion  des  Troscbel'scben  Arcbiv — now  in  Berlin.] 

3747.  Societa  Pbilologa  (  Philological  Society). 

3749.  Universitats-Bibliotbek  (Library  of  the  University),    [iii] 

3761.  Verband  der  Aerztlicben  Vereine  im  Rbeinland,  Kassau, 
Westfalen  und  Lotbringen  (Association  of  Medical  So- 
cieties in  the  Rhenish  ProvinceSj  Nassau^  Wes^halia^  and 
Lorraine). 

3753.  Universitats-Sternwarte  ( University  Observatory),    [i] 

3755.  Verein  von  Altertbumsfreunden  im  Bbeinlande  (Society  of 
Archceohgists  of  the  Rhenish  Provinces),    [i] 

Boothcamp  [near  Kiel]  (Prussia). 

3757.  Stern warte  (Observatory),    [i] 

s 

Brandenburg  a.  Havel  (Prussia). 

3769.  Historiscber  Verein  (Historical  Society),    [i] 
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Bnaniberg  (Prussia). 

3761.  Historischer  Verein  fur  Ermlaiid  {Historical  Society  of  Erm- 
land). 

3763.  EedaktioD:   "Vereinigte   Frauendorfer  Blatter '^  {United 

Frauendorf  Journal  [fonnerly  in  Frauendorf]. 

Bminiehweig  {Brunsvdck). 

3764.  Archiv  for  Anthropologie  {Archives  of  Anthropology). 

3765.  Archiv  ftir  das  Studiam  der  Neaeren  Spracben  und  Litera- 

turen  {Archives  for  the  Study  of  the  Modem  Languages  and 
Literature). 

3767.  Deutsche  Gesellschaft  fur  Anthropologie,  Ethnologic  and 
Urgeschichte  {Qerman  Society  of  Anthropology ^  Eth- 
nology^ and  Primitive  History). 

8769.  Deutsche  Omithologische  Gesellschaft  {Oemum  Ornithology 
ical  Society),    [i] 

3771.  Gartenbau- Gesellschaft  {Horticultural  Society),    [ij 

3773.  "Globus.^ 

3775.  Herzogliches  Naturhistorisches  Museum  {Ducal  Natural 
History  Museum),    [i] 

3777.  Stadt-Bibliothek  {City  Library),    [i] 

3779.  Verein  fiir  Naturwissenschaf ten  ( Society  of  Natural  Sciences). 

[i] 
3781.  Verein  fur  offentliche  Gesnndheitspflege  im  Herzogthum 

{Society  for  Public  Hygiene). 

3783.  F.  Vieweg  u.  Sohn  {F.  Vieweg  &  Son),    [iii] 

Iranai  {C^ermany). 

3785.  Bibliothek  des  Museums  {Library  of  the  Museum),    [i] 
3787.  Bremer  Regieruog  {Bremen  Government),    [i] 
3789.  Bureau  fiir  Bremische  Statistik  {Bureau  of  Bremen  Statis- 
tics).   [iJ 
3791.  Gartenbau-Verein  fiir  Bremen  {Bremen  Horticultural  Sod- 

ety).    [i] 
3793.  G^ographische  Gesellschaft  {Geographical  Society),    [i] 
3795.  Handels-Kammer  {Chamber  of  Commerce),    [i] 
3797.  Historische  Gesellschaft  des  Kiinstler-Vereins  {Historical 

Society  of  the  Artists^  Union),    [i] 
3799.  Landwirthschafts- Verein  {Agricultural  Society),    [i] 
3801.  Naturwissenschaftlicher  Verein   {Society  of  Natural  Sci- 
ences),   [i] 
3803.  Nord-Deutcher  Lloyd  Dampfschiflf-Gesellschaft  {North  Ger- 
man Lloyd  Steamship  Company),    [i] 
3805.  Observatorium  der  Navigations-Schule  {Observatory  of  ike 

School  of  Navigation),    [i] 
3807.  Stadt-Bibliothek  {City  Library),    [iii] 
H.  Mis.  16 11 


162  LIST   OF    FOREIGN    CORRESPONDENTS. 

Breslau  {Prussia). 

3809.  BlindeD-Anstalt  {Asylum  for  the  Blind),    [i] 

3811.  Botanischer  Garten  {Botanical  Garden). 

3813.  Breslaner  Dichterschule  {Breslau  School  of  Poetry). 

3815.  Deutscher  nnd  Oesterreichischer  Alpen-Verein,  Sectioii 
Breslaa  {German  and  Austrian  Alpine  Associationj  Bres- 
lau Section). 

3817.  KoniglichPrenssisches  Ober-Berg-Aint  {Royal  Prussian 
Mining  Bureau),    [i] 

3819.  LandwirthschaftlicherCentral-Verein  fiir  Schlesien (Centrot 
Agricultural  Society  for  Silesia),    [i]. 

3821.  Physikalischer  Verein  {Physical  Society). 

3823.  Physiologisches  Institut  {Physiological  Institute),    [i] 

3826.  Schlesischer    Central-Gewerbe- Verein    {Silesian    Central 

Polytechnical  Society),    [i] 

3827.  Schlesische  Oesellschaft  for  Yaterlandische  Koltur  {Sile- 

sian Society  for  National  Improvement),    [i] 
3829.  TJniversitats-Bibliothek  ( University  Library),    [iii] 
3831.  Universitats-Sternwarte  {University  Observatory),    [i] 
3833.  Verein  fiir  Geschichte  der  Bildenden  Kunst  {Society  of  the 

History  of  Plastic  Art). 

3836.  Verein  fiir  Geschichte  and  Alterthiimer  Schlesiens  {Society 

of  Silesian  History  and  Antiquities). 

3837.  Verein  fiir  das  Museum  Schlesischer  Alterthiimer  {Society 

of  the  Museum  of  Silesia/n  Antiquities),    [i] 
3839.  Verein  fiir  Schlesische  Insektenkunde  {Society  of  Silesian 
Entomology),    [i] 

Bromberg  {Prussia). 

3841.  Landwirthschaftlicher  Central-Verein  fiir  den  Netze  Dis- 
trict {Agricultural  Central  Union  for  the  District  of 

Netze).    [i] 

Caiflel.    (See  Kassel.) 

Oelle  (Prussia). 

3843.  Journal  fiir  die  Landwirthschafb  {Agrioultwral  Jowmal). 

3846.  E5nigliche  Landwirthschafts-Gtesellschaft  {Boyal  AgriefA- 

tural  Society),    [ij 

{Saaony). 

3847.  Handwerker- Verein  {Mechanics^  Association),    [i] 
3849.  E5niglich-S9*chsisches    Meteorologisches   Institut  {Boyal 

Saxon  Meteorological  Institute)  [formerly  in  Leipsic].    [1] 
3861.  Natnrwissenschaftliche  Gesellschaft  {Sodety  of  KatunU 

Sciences),    [i] 
3863.  Oeffentliche  Handels  -  Lehr  <  Anstalt  {Public  Commercial 

School),    [i] 
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Ghenmitz  {Saxony) — Continaed. 

3855.  Eedaktion  der  Deatschen  Indastrie-Zeitung  {Oerman  In- 
dustrial Gazette),    [i] 
3857.  Statistisches  Bureau  {Statistical  Bureau),    [i] 
3859.  Technische  Staats-Lehr-Anstalt  {School  of  Technology),    [i] 
3861.  Verein  fiir  Chemnitzer  Geschichte  {Society  for  the  History  of 
Chemnitz),    [i] 

CoUenz.    (See  Koblenz.) 

Colxiiar  {Alsa4ie). 

3863.  Soci6t6  d'Histx)ire  Katurelle  de  Colinar  (Colmar  Natural 
History  Society),    [i] 

Dinzig  {Prussia). 

3865.  Central- Verein  West-Preussischer  Landwirthe  {Central  As- 
sociation of  West  Prussian  Agriculturists),    [i] 
3867.  Naturforschende  Gesellschaft  {Society  of  Natural  Sciences). 

[iii] 

3869.  Stemwarte  [der  Naturforschenden  Gesellschaft]  {Observa- 
tory),   [i] 

3871.  West-Preussischer  Geschichts- Verein  ( West  Prussian  His- 
torical Society). 

Oanutadt  {Hesse). 

3873.  Gartenbau-Verein  {Horticultural  Society),    [i] 

3876.  Grossherzogliche  Central-Stelle  fiir  Gewerbe  und  Handel 

{Grand  Ducal  Bureau  of  Industry  and  Commerce),    [i] 

3877.  Grossherzogliche  GentralStelle  fur  die  Landes-Statistik 

{Grand  Ducal  Bureau  of  Statistics),    [i] 
3879.  Grossherzogliche  Geologische  Anstalt  {Grand  Ducal  Geolog- 
ical Bureau). 
3881.  Grossherzogliche  Hof-  Bibliothek  {Grand  Ducal  Libinry). 

[iii] 

3883.  Grossherzogliche  Technische  Hochschule   {Grand  Ducal 

Polytechnicum).    [i] 
.  3885.  Grossherzoglich-Hessischer  Gewerbe- Verein  {Grand  Ducal 

Polytechnical  Society),    [i] 
3887.  Grossherzoglich-Hessisches  Kataster-Amt  {Gra/nd  Ducal 

Bureau  of  Lamd  Records),    [ij 
3889.  Grossherzogliches  Ministerium  des  Aeussem  {Grefnd  Ducal 

Foreign  Office). 
3891.  Grossherzogliches  Museum  {Grand  Ducal  Musewn).    [i] 
3893.  Historischer  Verein  fiir  das  Grossherzogthom  Hessen  {His- 
torical Society  of  the  Grand  Duchy  of  Hesse),    [i] 
3895.  Jahresberichte  itir  reine  Ohemie  {Chemical  Annals). 
3897.  Mittelrheinischer  Geologischer  Verein  {Geological  Society  of 

the  Middle  Rhine). 
3899.  Verein  fiir  Erdkunde  und  Verwandte  Wissenschaften  {So» 

ci^  of  Geographical  and  Kindred  Sciences),    [i] 
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SetMutu  {Anhalt). 

3901.  Katurhistoriscber  Verein  (N^atural  History  Society),    [i] 
3903.  Yerein  fiir  Anhaltische  Geschichte  und  Alterthumskande 
(Society  of  the  History  and  Antiquities  of  Anhalt). 

Donanesohingen  {Baden). 

3905.  Verein  fiir  Geschichte  und  Naturgeschichte  der  Baar  (8o. 
ciety  of  History  and  Natural  History  of  the  Baar),    [i] 

Dortmnnd  (Prussia). 

3907.  Historischer  Verein  fiir  Dortmund  und  die  Grafschaft 
Mark  {Historical  Society  of  Dortmund  and  the  Earldom 
of  Mark). 

BreideiL  {Saxony), 

3909.  Seine  Majestat  der  Konig  von  Sachsen  {His  Majesty  the 

King  of  Saosony).    [iii] 
3911.  Afrikanische  Gesellschaft  {African  Society),    [i] 
3913.  Bezirks- Verein  zur  FUrsorge  fiir  die  aus  Straf-  und  Be- 

Btrafungs-  Anstalten  Entlassenen  {District  Society  for 

the  Care  of  Discharged  Prisoners). 

3916.  Blatter  fur  Gefliigelzucht  {Journal  of  Poultry  Culture). 

3917.  Dresdner  Verein  zum  Schutz  der  Thiere  {Dresden  Society 

for  the  Protection  of  Animals). 

3919.  Deutscher  und  Oesterreichischer  Alpen-Verein,  Section 
Dresden  {Dresden  Section  of  the  Oerman-Austrian  Al- 
pine Society). 

3921.  Flora :  Gesellschaft  fiir  Botanik  und  Garteubau  {Botanical 
and  Horticultural  Society^  ^^Flora^),    [i| 

8923.  Gebirgs- Verein  fiir  die  Sachsisch-Bohmische  Schweiz  {Mon- 
tanistic  Society  of  Saxon- Bohemian  Switzerland). 

3925.  General  Direktion  der  Koniglichen  Sammlungen  ftlr  Kunat 
und  Wissenschaft  {Director-Oeneral  of  the  Royal  CoUeo- 
tions  of  Art  and  Science),    [iii] 

8927.  Gesellscbai't  fiir  Botanik  und  Zoologie  {Botanical  and  Zo- 
ological Society),    [i] 

8929.  Gesellschaft  fiir  Natur-und  Heilkunde  {Society  of  Naturai 
and  Medical  Sciences),    [i] 

8931.  Gesellschaft  fur  Sachsische  Kirchengeschichte  {Society  for 
Ecclesiastical  History  in  Saxony). 

8933.  Gewerbe- Verein  {PolytechnicaX  Society),    [i] 

8935.  Konigliches  Historisches  Museum  {Eoydl  Historical  Mu- 
seum),   [i] 

8937.  Konigliche  Landes-Blinden-Anstalt  {Boyal  Asylum  for  the 
Blind),    [i] 

8839.  KSnigliches  Mineralogisch  und  Naturhistorisches  Museum 
{Boyal  MineraJogical  and  Natural  Historical  Museum),  [i] 
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Sraden  (iSoxony)— Continaed. 

3941.  Konigliches   Ministeriuin   des  Aeassem   (Royal   Foreign 

Office). 
3943.  Koniglicbes  Miniaterinm  fur  Galtus  uud  XJnterricht  {Baydl 

Department  of  Worship  and  Education). 
3945.  Konigliclie    OeflFentliche    Bibliotbek    {Royal    Public   Li- 

brary)'     [iii] 
3947.  Konigliolie  Oekonomie-Oesellschaft  im  Konigreich  Sachsen 

{Royal  Saaon  Agricultural  Society),    [i] 
3949.  Koniglicbes  Polytecbnikum  {Royal  Polytechnioum).    [i] 

[Koniglicbes    SanitatsOfficiers-Con^a.      (See    Koniglicbe 

Sanitats-Direction.)] 
3951.  Koniglicbe  Sanitats-Direction  {Royal  Board  of  Health),    [i] 
3953.  KSnigliches  Statistiscbes  Borean  {Royal  Statistical  Bu- 
reau),   [ij 
3955.  Konigliches  Stenographiscbes  Institnt  {Royal  Stenographic 

Institute),    [i] 
8957.  KSnigliches  Topographisches  Bureau  [Kriegs-Ministeriam] 

{Royal  Topographical  Bureau). 
8959.  KSniglicbes    Zoologischea    nnd    Antbropologiscb-Ethpo- 

grapbiscbes  Museum  {Royal  Zoological  a/nd  Anthropo- 

logic-Ethnographical  Museum),    [i] 
3961.  Landes-Medicinal-Collegium    {National   Medical    Commis- 
sion),   [i] 
3963.  Ministerium  des  Koniglicben  Hauses  {Ministry  of  the  Royal 

Household),    [i] 
3965.  Naturwissenscbaftlicbe  Gesellscbaft  "Isis''  {^^Isis^  Society 

of  Natural  Sciences),    [i] 
3967.  Numismatiscbe  Gesellscbaft  {Numismatic  Society). 
3969.  Oeflfentlicbe  Handels-Lebr-Anstalt  der  Dresdener  Kauf- 

mannscbaft  {Public  Commercial  School  of  ilie  Dresden 

Merchants),      i] 
3971.  Pbotograpbiscbe  Gesellscbaft  {Photographical  Society).    [\] 
3973.  Bedaktion  des  Arcbiv  iiir  Sacbsiscbe  Gescbicbte  {Archives 

of  the  History  of  Saxony). 
3975.  Sacbsiscber  Ingenieur  und  Arcbitecten-Vereiu  {Sa^xon  En- 

gineers'^  and  Architects^  Association),    [i] 
3977.  Verein  fiir  Erdkunde  ( Oeographical  Society).    [iJ 
3979.  Verein  fiir  Gescbicbte  und  Topograpbie  Dresdens  uud  sei- 
ner CTmgebung  {Society  for  the  History  and  Topography 

of  Dresden  and  its  Surroundings). 
3981.  Koniglicb-Sacbsiscber  Verein  fur  Altertbiimer  {Royal  Saxon 

Antiquarian  Society),    [i] 

Mrkheiin  {Bavaria). 

3983.  "Pollicbia''  Naturwissenscbaftlicber  Verein  der  Ebeinpfalz 
{^' Pollichiaj^^  Society  of  Natural  Science  of  the  Rhenish 
Palatinate),    [i] 
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Dttsseldorf  {Prtissia). 

3985.  Diisseldorfer  Geschichts-Verein  {Dusseldorf  Historical  So- 
ciety), 

3987.  Niederrheinischer  Verein  tiir  ofit'entliche  Gesundheits- 
pflege  (Nether  Rhenish  Society  of  Ptiblic  Hygiene). 

3989.  Eheinisch-WestfUlische  Oefangniss  Gesellschaft  {Bhenish- 
West^halian  Prison  Assocwtion). 

3991.  Stemwarte  (0Z>««rwitor2/).     [i] 

3993.  Yerein  zur  Wabrang  der  gemeiusanieu  wirtliBcliaftlichen 
Interessen  im  Rheinlande  UDd  in  Wefitfalon  {Society 
of  Economical  Interests  in  Rhenish  Prussia  a/nd  West- 
falia). 

3995.  Zweig- Verein  des  Deutschen  Colonial- Vereins  in  Frank- 
fort a.  M.  (Branch  of  the  Gemuvn  Colonial  Society  of 
Frankfort'Onthe-Main). 

Eisenach  (Saxe-  Weimar), 

3997.  Orossherzogliches   Carl  -  Friedrichs  -  Gymnasinni  (Ora/nd- 

Ducal  Charles  Frederick  OymnaMum), 
3999.  Eeal-Gymna8ium  (^^Real^  Qymnasium).    [i] 
4001.  Thtlringer  Wald- Verein  ('^Thuringer  Wald^  Society). 

Eiflleben  (Prussia). 

4003.  Verein  fur  G^schichte  und  Alterth timer  der  Grafschaft 
Mansfeld  (Society  of  the  History  and  Antiquities  of  the 
Earldom  of  Mansfeld). 

Elberfeld  (Prussia). 

4005.  Bergischer  Geschichts-Verein  (Berg  Historical  Society),    [i] 

4007.  Naturwissenschaftlicher  Verein  von  Elbeifeld  und  Barmen 

(Elberfeld  o/nd  Barmen  Society  of  Natural  Sciences),    [i] 

Eldena  [hei  Ch'eifswald]  (Prussia). 

4009.  Garten  ban- Verein  fiir  Nenvorpommern  und  Kugen  (Horti- 
cultural Society  of  New  Ponierania  and  Ru>gen).    [i] 
[Landwirthschafts-Akademie     (Agricultural     Acadiemy). 
Ceased  to  exist.] 

Emden  (Prussia). 

4011.  Gesellschaft  fur  Bildende  Kiinste  und  Vaterlandische  Alter- 
thtimer  (Society  of  Plastic  Arts  and  National  Antiqui- 
ties),   (i) 
4013.  NaturfoVschende  Gesellschaft  (Naturalists^  Society),    [iii] 
4015.  Navigations  Schule  {School  of  Navigation),     [i] 
4017.  Ts,ubst\imineU'An^talt{Institntefor  the  Deaf  and  Dumb),  [i] 

Emi  (Prussia). 

4019.  Kedaktion  der  Balneologischen  Zeitung  (Balneologioai 
Gazette),    [i] 
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Srbaeh  (Hesse). 

4021.  Odenwald  Club  {Odenwald  Club). 

'Uat  {Prussia). 

4Q23.  AUgemeiiier  Aerztlicher  Verein  von  Thilriugen  {General 

Society  of  Physicians  of  Thuringia). 
4025.  Akademie   gemeiDniitziger  Wissenschaften  {Academy  of 

Useful  Sciences),    [i] 
4027.  Gartenbau-Verein  (Horticultural  Society),    [i] 
4029.  Gewerbe- Verein  (Polytechnical  Society),    [i] 
4031.  Yerein  fUr  Geschichte  and  Alterthums-Konde  (Historical 

amd  ArchcBological  Society),    [i] 

Xrlaagen  (Bavaria). 

[Biologisches  Central-Blatt.    (See  Physiologisehes  Insti- 
tat.)J 
4033.  Physikalisch-MediciniBche    Societat   (Physico-Medical    So- 
ciety),   [i] 
4035.  Physiologisches  Institut  (Physioloffical  Institute). 
4037.  Universitats-Bibliothek  ( University  Library),    fiii] 

iMa  a.  d.  Bnhr  (Prussia). 

4039.  FeldmesserVerein  (Surveyors^  Society). 

4041.  Historiscber  Yerein  ftir  Stadt  and  Stift  Essen  (Historical 

Society  of  Essen), 
4043.  Yerein  fur  Thierscbntz  und  GeflUgelzucbt  (Society  for  the 
Protection  of  AnimaMs  and  for  the  Culture  of  Poultry). 

Krankfart-am-Main. 

4045.  Allgemeine  Deutsche  Patent-  und  Musterscbutz-Ausstel- 

lung  ( Universal  Patent  and  Pattern  Uxhibition);    [i] 
4047.  American  Public  Library  [formerly  in  Stuttgart],    [i]. 
4049.  Deutsche  Malakozoologische  Gesellschaft  (Oerman  MaUico- 

zoological  Society),    [i] 
4051.  Deutscber  Kolonial- Yerein  ( Oerman  Colonial  Society). 
4053.  Freies  Deutsches  flochstift  (Free  Oerman  ^^Hochstift^.)    [i] 
4055.  Gartenbau   Gesellschaft    "Flora"    (Horticultural  Society^ 
''Flora^).    [i] 
[Gesellschaft  fiir  Deutschlands   altere  Geschichtskunde. 
•         (See  Central-Direction  der  Monumenta  Germanise,  in 

Berlin.)] 
4057.  Konigliche   Eisenbahu-Direction   [Sachsenhausen]  (Royal 

Railroad  Direction). 
4059.  Juristische  Gesellschaft  (Jurists^  Society). 
4061.  Neue  Zoologische  Gesellschaft  (^ew  Zoological  Society),    [i] 
4063.  Physikalischer  und  Aerztlicher  'V  erein  (Physical  and  Medical 

Society)  [deposit  its  books  with  the  Senckenbergische 

Bibliothek].     [i] 
4065.  Bheiuisches  Museum  tlir  Philologie  (Rhenish  Philological 

Museum). 
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Frankfart-am-Main — Continued. 

4067.  Senckenbergische  Bibliothek  (SencJcenberg  Library). 

4069.  Senckenbergische  Naturforschende  Gesellschafb  (Senoket^ 

berg  Naturalists^  Society)  [deposits  its  books  with  the 

Seckenbergische  Bibliothek].    [iii] 
[Statistiacher  Verein  {Statistical  Association)  — same  as 4076]. 
4071.  Verein  fiir  Geschichte  und  Alterthumskunde  (Historical 

and  Archcdological  Association),    [i] 
4073.  Statistisches  Amt  der  Stadt  Frankfurt  [Statistical  Bureau 

of  the  City  of  Frankfort) 
4075.  Verein  tor  Geographie  und  Statistiks  {Society  of  Geography 

and  Statistics)  [care  of  Stadt-Bibliothek].    [i] 
4077.  Taunus  Club  {Taunus  Club). 
4079.  Verband  Deutscher  Touristen-Vereine  {Association  of  Oer- 

man  Tourists*  Societies). 
4081.  "Zoologischer    Garten"    [Redaktion]    {^^ Zoological    Oar- 

dm ").    [ij 

Vrankfart-an-der-Oder  {Prussia). 

4083.  Historisch-Statistischer  Verein  {Historical  Statistical  Asso- 
ciation).   [iJ 
4085.  Handels-Kammer  {Chamber  of  Commerce),    [i] 

Pranenberg  {Prussia). 

[Historiscber  Verein  fiir  Ermeland.    (See  Braunsberg.)] 

Pranendorf  {Bavaria). 

[Redaktion  der  Vereinigten  Frauendorfer  Blatter  {United 
Frauendorf  Journal).    (See  Braunsberg.)] 

Ereiberg  {Saxony). 

4087.  Aerztlicher  Verein  (Physicians*  Society). 

4089.  "Anglo  American  Club." 

4091.  Bergmannischer  Verein  {Miners^  Association). 

4093.  Freiberger  Alterthums- Verein  {Freiberg  Archceological  So- 
ciety). 

4095.  Koniglich-Sachsische  Berg-Akademie  {Royal  Saxon  Mining 
Academy),    [iii] 

Freibnrg-im-BreiBgau  {Baden).  • 

4097.  Blinden-Beschaftigungw-Anatalt  {Establishment  for  the  Em* 

ployment  of  the  Blind),    [i] 
4099.  Breisgau- Verein    **Schau    in's    Land"    {Breisgau    Society 

^^Schau  in's  Land**). 
4101.  Gesellschaft  zur  Beforderung  der  Geschichts-,  Alterthnms- 
und  Volkskunde  von  Freiburg,  dem  Breisgau  und  den 
angrenzenden  Landscbaften  {Society  for  the  Promotion 
of  the  Historical^  Antiquarian^  and  Geographical  KnotcU 
edge  of  Freiburg,  the  BreisgoAi^  and  the  adjacent  TerriUh 
ries). 
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FnOmr^im-BreiBgan  [Baden) — Con  tinned. 

4103.  G^sellscbaft  zur  Befordernng  der  Naturwissenschaften  {Skh 

cietyfor  the  Promotion  of  Natural  Sciences). 
4105.  Kirchlich-HistX)risGher   Verein   der    Erzdiocese   Freibnrg 

(Society  for  Ecclesiastical  History  of  Freiburg), 
4107.  Natarforschende  Gesellscbaft  (Naturalists*  Society),    [i] 
4109.  Redaktion  des  "Arcliiv  fiir  Anthropologie '^  (Archives  of 

Anthropology),    [i] 
4111.  Universitats-Bibliotbek  ( University  Library),    [iii] 
4113.  Verein  der  Freiburger  Aerzte  (Society  of  Freiburg  Physi- 
cians). 
Fraiiing  (Bavaria). 

4115.  Koniglich-Bayerische  Landwirthschaftliche  Central-Scbnle 

"Weibenstepban''  (Royal  Bavarian  Agricultural  School 

^'Weihenstephan^).    [i] 
Wedberg  (Hesse). 

4117.  Blinden-AnstaXt  (Asylum  for  the  Blind),    fi] 

4119.  Grossberzogliche  Tanbstummen-Anstalt  (Ora/nd  Ducal  In* 

stituiUm  for  the  Deaf  and  Dumb),    [i] 

ftiedriehshafen  ( Wurtemberg). 

4121.  Verein  fiir  die  Oescbicbte  des  Bodensee's  nnd  seiner  Hmge- 
bung  (Society  for  the  History  of  Lake  Consta/noe  and  it$ 
JEnvirons). 
Wda  (Prussia). 

4123.  Bbon  Club  (Rhon  Club). 

4126.  Verein  fiir  Naturkunde  (Natural  History  Society),    [i] 

Hrth  (Bavaria). 

4127.  Gewerbe-Verein  (Polytechnical  Association),    [i] 
8«ni  {Reuss). 

4129.  Fiirstlich-Benssiscbe    Landes-Begiernng    (Oovemment   of 

Reuss  Principality). 
4131.  Gesellscbaft  derFrennde  der  Naturwissenscbaften  (Society 

of  the  Friends  of  Natural  Sciences),    [i] 
ffi«iien  (Hesse). 

4133.  Aerztlicber  Verein  der  Provinz  Oberbessen  (Physician  So- 
ciety of  the  Province  of  Upper  Hesse). 

4135.  Jabresbericbte  uber  die  Fortschritte  der  reinen  Ghemie 
(Annual  Records  of  the  Progress  of  pure  Chemistry). 

4137.  Oberbessiscbe  Gesellscbaft  fiir  Natur-  and  Heilknnde  ( Up- 
per Hesse  Society  of  Natural  and  Medical  Sciences),    [iii] 

4131^.  Oberbessiscber  Verein  fiir  Localgescbicbte  (Upper  Hesse 
Local  Historical  Society),    [i] 

4141.  Universitats-Bibliotbek  (C7ntrer«%  Xiftrary).    [iiij 

4143.  Zoologiscbes  Museum  (Zoological  Museum),    [i] 

4145.  Zoologiscb-Zootomiscbes  Institut  der  UniversitUt  (2!oologUh 
Zootomical  Institute  of  the  University). 
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CMrlitz  (Prussia). 

4147.  Gart^nbau-Verein  fiir  die  Ober-Lausitz  (HortieuUural  Sod- 

,  ety  of  Upper  Lusatia).    [i] 

4149.  Gewerbe-Verein  (Polytechnical  Association),    [i] 
4]  51.  Natnrforschende  OreseWscheLft  {Naturalists^  Society).    |iii] 
4153.  Oberlausitzer  Gesellschaft  der  Wisseuschaften  {Soientifie 
Society  of  Upper  Lusatia).    [iii] 

4156.  Verein  fur  Gefliigelzuclit  {Society  for  Poultry  Culture),    [i] 

OOttmgen  {Prussia). 

4157.  AuthTopologischeT  YeTQin  {Anthropoloffical  Society).    [Has 

no  library.]    [i] 

4159.  ^'Beitrage  zur  Knnde  der  iDdo-Germanischen  Spraohen" 
{Contributions  to  the  Knowledge  of  the  IndoOemumio 
Languages). 

4161.  Botanischer  Garten  {Botanical  Oar  den). 

4163.  Ghemisches  Laboratorium  der  Universitat  {Chemical  Labo- 
ratory of  the  University). 

4165.  Biblioteca  Mechanico-Technologico  {Mechanic-Technological 
Library). 

4167.  Geognostisches  lustitut  {Oeognostical  Institute). 

4169.  Gesellschaft  fiir  Kirchenrechtswissenschaflfc  {Society  for  Ec- 
clesiastical Law), 

4171.  Journal  fiir  Landwirthschaft  {Agricultural  Journal),    [i] 

4173.  Konigliche  Societat  der  Wissenschaften  {Royal  Society  of 
Sciences).  [Transfer  all  books  to  University  Library.]  [i] 

4175.  Konigliche  Stemwarte  {Royal  Observatory),    [i] 

4177.  Landwirthschaftliche  Akademie  {Agricultural  Academy). 

4179.  LandwirthachaftlichCheinisches Laboratorium  {Laboratory 
of  Agricultural  Chemistry). 

4181.  Medicinisch-chirurgisch-ophthalmologisch-geburtshiilfliche 
Klinik  {3Iedicaly  Surgical^  Ophthalmologicaly  Obstetrical 
Clinic). 

4183.  Mineralogisches  Institut  {Minerahgical  Lisiltute). 

4185.  Paleontologisches  Institut  {Pdlcdoiitological  Institute). 

4187.  Pharniaceutisches  Institut  (Pharmaceutical  Institute). 

4189.  "  Philologischer  Anzeiger"'  {Philological  Gazette). 

4191.  "  Philologus." 

4193.  Physikalisches  Institut  {Physical  Institute). 

4195.  Physiologisches  lustitut  {Physiological  Institute). 

4197.  Universitats-Bibliothek  ( University  Library),    [iii] 

4199.  Zeitschrift  fiir  Wissenschaftliche  Zoologie  {Journal  of 
Scientific  Zoology). 

4201.  Zoologisches  Museum  {Zoological  Museum),    [i] 

4203.  Zoologisch-Zootomisches  Institut  {Zoologic-Zootomical  in- 
stitute).    [i] 
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Ootha  {Saxe-Coburg). 

4205.  Almanach  de  Gotba  {Almannch  of  Ootha).    [i] 

4207.  G^ographiscbe    Anstalt    [Justus  Perthes]    {Oeographioai 

Establishment),    [iii] 
4209.  Herzogliche  Bibliothek  der  Friedensiein'schen  Sammlon- 

gen  (Ducal  Library  of  the  Friedenstein  Collections),  [iii] 
[Petermaun's  Geograpbiscbe  Mittbeilungen.    (See  Oeo- 

grapbiscbe  Anstalt.)] 
4211.  Steniwarte  (Observatory),    [i] 
4213.  ThtLringer  Gartenbau-Vereiu  (Horticultural  Society),    [i] 

Orttftnberg-in-Fomiiiem  (Prussia). 

4215.  Pommerscbe  Oekonomiscbe  Oesellscbafb  (Agricultural  So- 
ciety of  Pomerania).    [i] 

Ordftwild  (Prussia). 

4217.  Baltiscber  Central- Verein  zur  Beforderung  der  Landwirth- 

Bcbaft  (Baltic  Central  Association  for  the  AdvoMoement 

of  Agriculture),    [i] 
4219.  Geograpbiscbe  Gesellscbaft  (Geographical  Society). 
4221.  Gesellscbaft  fUr  PomtnerscbeG^scbicbte  und  Altertbums- 

konde  [Biigiscb-Pommerscbe  Abtbeilung]  (Society  of 

Pomeranian  History  and  ArcJuBology).    [i] 
4223.  Naturwissenscbaftlicber  Verein  von  Neuvorpommem  nnd 

Eilgen  (Society  of  Natural  Sciences  of  New  Pomerania 

aaul  BUgen). 
4225.  UniversitatsBibliotbek  ( University  Library),    [iii] 

*eii  (Reuss). 

4227.  Ptlrstlicb-Reuss'scbe  Landes-Regierung  (Oovernment). 

W)«i  (Prussia). 

[Lausitzer  G^werbe-Verein  (Polytechnical  Society).] 

^mhwien  (PrnsHi^), 

[Landwirtbscbaftlicber  Central-Yerein  fiir  Litbauen  und 
Masuren  (Central  Agricultural  Association  ofLithuamia 
and  Masuren).    (See  Insterbarg.)] 

®*«trow  (Mecklenburg). 

4231.  Verein  der  Freunde  der  Naturgescbicbte  in  Mecklenburg 
[care  of  Opitz  &  Co.,  Gtistrow]  (Society  of  Friends  of 
Natural  History  in  Mecklenburg),    [iii] 

^berstadt  (Prussia). 

[Deutsche  Ornithologiscbe  Gesellscbaft.  (See  Braunsch- 
weig.)] 

HaH-am-Kocher  [Schwabisch  Hall]  ( Wurtemberg). 

4233.  Historiscber  Verein  fiir  das  Wurtembergische  Franken 
(Historical  Society  of  Wurtemberg  Franconia).    [i] 
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Eplle-an-der-Saale  {Prussia). 

4235.  Deutscher  Apotheker-Verein  {Oerman  Apothecarieif  Ass^'- 
elation),    [i] 

4237.  Deatscbe  Morgenlandische  Oesellschaft  {German  Oriental 
Society),    [i] 

4239.  Deutscher  Verein  zum  Schutz  der  Vogelwelt  {German  So- 
ciety for  the  Protection  of  Birds). 

4241.  Geschichtlicher  Verein  der  Provinz  Sachsen  (Historical 
Society  of  the  Province  of  Saxony). 

4243.  Kaiserliche  Leopoldina  CaroliDa  Akadeinie  der  Dentschen 
Naturforscher  {Imperial  Leopold- Carolus  Academy  of 
Oerman  Naturalists),    [iii] 

4245.  Konigliches  Ober  Berg  Amt  {Royal  Mining  Bureau),    [ij 

4247.  Koniglicbe  Vereinigte  Friedriehs  Universitat  Halle -Wit- 
temberg  fBibliothek]  ( University  Library),    [iii] 

4249.  Laudwirthschaftlicher  Central- Verein  fiir  die  Provinz-Sach- 
sen  {Central  Agricultural  Association  for  the  Province 
of  Saxony).    [iJ 

4251.  Naturforschende  Gesellschaft  {Naturalists^  Society),    [iii] 

4253.  Natarwissenschaftlicher  Verein  far  Sachsen  and  Thiiringen 
{Scie^itific  Association  of  Saxony  and  Thuringia).  [iii] 

4266.  Omitho'.ogischer  Central- Verein  fUr  Sachsen  and  Thtbrin- 
g^n  {Central  Ornithological  Association  of  Saaony  and 
Thuringia).     fij 

4257.  Politisch-Oekonomisches  Seminar  {Politic  Economical  Sem- 
inary). 

4259.  Bedaktion :  '^  Archiv  der  Pharmacie"  {^'  Pharmacefutioal  Ar- 
chives ^). 

4261.  Bedaktion :  ^<  Botanische  Zeitang"  {Botanical  Gazette).  [1] 

4263.  Bedaktion:  "DieNatur"  [Dr.  Karl  Miiller]  {'^ Nature^),  [i] 

4266.  Bedaktion:  '< Zeitschriftfiir Deutsche Philologie " ("t/iwmal 

of  German  Philology^). 

4267.  Bedaktion :  '<  Zeitschrift  fiir  die  gesammten  Naturwissen- 

schaften  ^  {Journal  of  Natural  Sciences).  [Formerly  in 
Berlin.] 

4269.  Thtlringisch-Sachsischer  [Geschichts-  und  Alterthums-] 
Verein  fiir  Erforschung  des  Vaterlandischen  Alter- 
thums  und  Erhaltung  seiner  Denkmale  {Thuringo-Sax- 
onian  \nistorical  and  Archwological]  Society  for  the 
Exploration  of  National  Antiquity  and  the  Preservation 
of  Antiquarian  Monuments),    [i] 

4271.  Verein  der  Aerzte  ira  Begierungsbezirk  Merseburg  and  in 
dem  Herzogthum  Anhalt  {Society  of  Physicians  in  th& 
District  of  Merseburg  and  the  Duchy  of  Anhalt). 

4273.  Verein  fiir  Erdkunde  {Geographical  Society),    [i] 

4275.  Verein  fiir  Beformations-Gheschichte  (iSdciety /or  tA^ifMtory 
of  the  Btformation). 
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• 

Hamburg  {Oermany). 

4277.  Authropologiache  Gesellschaft  (Anthropological  Society),  [i] 

4279.  Bibliothek  des  Medicinal- Collegiums  (Library  of  the  Medioal 
College), 

4281  BliDden-Anstalt  (Institution  for  tlie  Blind),    [i] 

4283.  Gommerz-Bibliotbek  (Commercial  Library),    [iii] 

4285.  Deutsche  MeteorologiBche  Gesellschaft  (German  Meteoro- 
logical Society). 

4287.  Geburtshillfliche  GeBellschaft  (Qynascological  Society). 

4289.  Geographische  Gesellschaft  (Geographical  Society),    [i] 

4291.  Gesellschaft  fiir  Botauik  (Botanical  Society). 

4293.  Gesellschaft   vou   Freauden  der  Geographic  (Society  of 
Friends  of  Geography),    [i] 

4295.  UsLudelB'Ksimxner  (CJiamber  of  Commerce),    [i] 

4297.  Johanneam.    [i] 

4299.  Museum  Godeffroy.    [i] 

4301.  KatuL'liistorJsclies  Museum   [Dr.  Pageustecher]   (Natural 
History  Museum). 

4303.  NaturwisseDschaftlicher  Yereiu  Hamburg-Altona  (Ham- 
burg-Altona  Society  of  Natural  Sciences),    [ill] 

4305.  Nord-Deutsche  See  war  te  (North  German  Naval  Observa- 
tory).   \i] 

4307.  Stadt-Bibliothek  (City  Library),    [iiij 

4309.  Sternwarte  (Observatory),    [i] 

4311.  Thierschutz  -  Verein   (Society  for   the  Protection  of  Ani- 
mals),   [i] 

4313.  Verein  fiir  Uamburgische  Geschichte  (Society  for  Ham- 
burg's History),    [i] 

4315.  Verein  fiir  Handelsfreiheit  (Free  Trade  Association),    [i] 

4317.  Verein  fiir  Naturwissenschai'tliche  TJnterhaltung  (Society 
for  Scientific  Discourse),    [i] 

4319.  Verein  fUr  Oeffentli^he  Gesnndheitspflege  (Society  for  Pub- 
lic Hygiene). 

4321.  Verein  fiir  Niederdeutsche  Sprachforschung  (Society  of  Low 
German  Linguistics). 

Hamm  (Prussia). 

4325.  Konigliches  Gymnasium  (Royal  Gymnasium). 

Htnan  (Hesse). 

4327.  Hanauer  Bezirks- Verein   fiir  Hessische  Geschichte  und 

Landeskunde  (Hanau  Society  for  Hessia/n  History  and 

Geography),    [i] 
4329.  Wetterauer  Gesellschaft  fiir  die  gesammte  Naturkunde 

( Wetterau  Association  for  Natural   Sciences  in   Gen- 

ef-al).    (i 
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Hannover  (Prtf««ta). 

4331.  Architekten-  und  Ingenieur-YereiD  (Architects  and  Engi^ 
neera*  Association),    [i] 

4333.  Central  Miiuzforscher-Verein  {Central  Numismatic  Aasooia^ 
tion). 

4335.  Geograpbische  Gesellschaft  (Oeographioal  Society),    [i] 

[G^samint-Yerein  der  Deatschen  G^schichts-  and  Alteiw^ 
thnms-YereinQ  {Central  Union  of- the  Oerma/n  Histori- 
cal  and  Archaeological  Societies).] 

4337.  Gesellschaft  fur  altere  Deutsche  Geschichtskande  {Society' 
of  Ancient  German  History). 

4339.  Gesellschaft  fiir  Mikroskopie  (Microscopical  Society).     [\] 

4341.  Gewerbe-Verein  fiir  die  Provinz-Hannover  {Polytechnic  So- 
ciety of  the  Province  of  Ha/nnov^).    [i] 

4343.  Hahn'sche  Bachhandlung  {Hahn^s  Bookstore),    [i] 

4345.  Historischer  Yerein  fiir  Niedersachseu  {Historical  Society 
of  Lower  Saxony),    [i] 

4347.  Eonigliche  Oeffentliche  Bibliothek  {Boyal  Public  Library). 
[iii] 

4349.  Eonigliche  Landwirthschafts  G^esellschaft  {Royal  Agricul- 
tural Society). 

4351.  E5nigliche  Technische  Hochschule  {Boyal  Polytechni- 
cum),    [i] 

4353.  "  Kunst  im  Gewerbe  "  {Art  in  Trade). 

4355.  Natorhistorische  Gesellschaft  {Natural  History  Society),    [i] 

4367.  Natarwissenschaftliche  Gesellschaft  {Society  of  Natural 
Sciences). 

4359.  Nieders^hsischer  Aerzte-Vereins-Band  {Association  of  the 
Physicians*  Societies  of  Loiter  Saaony). 

4361.  Yerein  analytischer  Ghemiker  in  Dentschland  {Society  of 
Analytical  Chemists  in  Germany). 

4363.  Yerein  fUr  offentliche  G^snndheitspflege  {Society  of  Public 
Hygiene). 

Heidelberg  {Baden). 

4365.  Landwirthschaftlicher  Bezirks- Yerein  {Agriculturdl  Soci- 
ety),   [i] 

4367.  Natarhistorisch-Medicinischer  Yerein  {Society  of  Natural 
and  Medical  Sciences),    [i] 

4369.  Neues  Jahrbuch  fiir  Mineralogie,  Geologic  und  Paleonto- 
logie  [Dr.  Rosenbusch]  {New  Year-book  of  Mineralogy^ 
Geology^  and.  PaUeontology).    fi] 

4371.  Ophthalmologische  Gesellschaft  {Ophthalmological  Society)., 

4373.  Physiologisches  lustitut  der  Universitat  {Physiological  In- 
stitute of  the  University). 
.    4375.  XJuiversitats-Bibliothek  ([7wtremfy  JDti^fa^'y).     [ill] 

4377.  Zoologiseh- Anatomisches  Institut der Uuivcrsitat {Zoologioo- 
Anatomical  Institute  of  the  University). 
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Heiibroim  ( Wiirtemberg), 

4379.  Historiscber  Yerein  (Historical  Society). 
4381.  **  Iirenfreund  ^  (Friend  of  the  Insane). 
4383.  '' Memorabilien." 

H«rnihnt  (Saaony). 

4385.  Herrnhuter  Briider-Gemeinschafb  (Mortwian  Society),  [i] 

HUdiwhiriin  (Pmssia). 

4387.  Verein  fur  Kunde  der  Natur  und  der  Kanst  im  FUrsten- 
thum  Hildesheim  und  in  der  Stadt  Goslar  (Society  of 
Natural  Sciences  and  Arts  in  the  Principality  of  Hildes- 
heim and  in  the  City  of  Chslar). 

Eohenlieim  ( Wiirtemberg). 

4389.  Koniglich-Wtirtembergische  Land-  und  Forstwirthschaft- 
liche  Akademie  (Boyal  Academy  of  Agriculture  a/nd 
Forest  Culture),    [i] 

lohflnlenben  (Saxony). 

4391.  Yoigtlandiscber  Alterthumsforschender  Verein  ( Voigtland- 
ish  Archceological  Society),    [i] 

HombQ^yoT-der-Hdhe  (Prussia). 

4393.  YereiD  flir  Gesobicbte  und  Altertbumskunde  (Society  of 
History  and  Archasology). 

buMQfltadt  (Bavaria). 

[Alpen  Landwirthschaftlicbe  Yersuchs  -  Station  (Sxperi- 
mental  Agricultural  Station).] 

bgdftedt  (Bavaria). 

'  4395.  Historischer  Yerein  (Historical,  Society). 

Insterbnrg  (Prussia). 

4397.  Alterthums-Qesellscbaft  (Historical  Society). 

4399.  Landwirthscbaftlicber  Oentral- Yerein  fiir  Lithauen   und 

Masuren  (Central  Agricultural  Society  of  Lithuania  and 

Masuren).    [ij 

Jiaer  (Prussia). 

4401.  Oekonomiscb-Patriotische  Gksellschaft  fiir  das  Fiirsten- 
tbum  Schwei^nitz  und  Jauer  (Fconomic-Patriotic  Asso- 
ciation of  the  Principality  of  Schweidnitz  and  Jauer).   [i] 

Jena  (Saae  -  Weimar). 

4403.  Allgemeiner  Deutscher  Apotheker- Yerein  ( Universal  Ger- 
man Apothecaries'  Association),    [i] 

4405.  Anatomisches  Institnt  der  TJniversitkt  (Anatomical  Insti- 
tute of  the  University). 
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Jena  {Saxe- Weimar) — ContiDaed. 

4407.  Geographiscbe  Gesellschaft  ftir  Thiiringen  {C^eographicdl 

Society  of  Thuringia), 
4409.  Grossbcrzoglicb  -  Sachsiscbes     Mineralogiscbes     Masenm 

(Grand  Ducal  Mineralogical  Museum). 
4411.  Jenaiscbe  Zeitscbrift  fiir  Mediciu  and  Naturwissenscbaften 

{Jena  Gazette  of  Medical  and  Natural  Sciences). 
4413.  Landwirtbscbaftliche  Institat  (Agricultural  Institute),  [i] 
4415.  MediclDiscb-Natarwissenscbaftlicbe  Oesellscbaft  (Society  of 

Medical  and  Natural  Sciences).    [Transfers  all  books  to 

tbe  University  Library.]    [i] 
4417.  Pbarmaceutiscb-NaturwissenscbaftlicberVerein  (Society  of 

Pharmacy  and  Natural  Sciences),    [i] 
4419.  Eedaktion :   "Arcbiv  der  Pbarmacie "  (Archives  of  Phar- 

macy).    [ij 
4421.  Eedaktion:  "Zeitscbrift  flir  Deutscbe  Landwirtbe'^  (Jour- 
nal of  German  Agriculturists),    [i] 
4423.  Statistiscbes     Bureau    der    Yereinigten     Tburingiscben 

Staaten  (Statistical  Bureau  of  the  United  Thuringian 

States),    [i] 

4426.  Tburinger  Fiscberei-Verein  (Thuringian  Fishery  Associa- 

tion).   [iJ 

4427.  Universitats-Bibliotbek  ( University  Library),    [i] 

4429.  Yerein  fiir  Tbliringiscbe  Gescbicbte  und  Alterthnma- 
kunde  (Society  of  Thuringian  History  and  ArohoBoJr 

ogy)'    \i] 

Kahla  (Saxe-Altenburg). 

4431.  Gescbicbts-  und  Altertbumsforscbender-  Yerein  zu  Kahla 
und  Eoda  (Kahla  and  Roda  Society  of  History  and  Ar- 
chceology). 


(Bavaria). 

4433.  Yerein  pflalziscber  Aerzte  (Association  of  PhysidoAis  ofihe 
Palatinate). 

Sarlsmhe  (Baden). 

4435.  Allgemeiner  Landes- Yerein  der  Badiscben  Aerzte  (General 
Association  of  the  Physicians  of  Baden). 

4437.  Badiscbe  Geograpbiscbe  Gesellscbafb  (Baden  Geographical 
Society). 

4439.  "  Botaniscber  Jabresbericbt "  (Botanical  Annual). 

4441.  Central-Bureau  fUr  Meteorologie  und  Hydrograpbie  (Cen- 
tral Bureau  of  Meteorology  and  Hydrography).    \  i] 

4443.  Gewerbe- Yerein  (Polytechnical  Society),    [i] 

4445.  Grossberzoglicb-Badiscbes  Conservatorium  der  Altertbii- 
mer  (Baden  Grand  Ducal  Conservatory  of  Antiqui- 
ties),   [i] 
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Karlfruhe  {Baden) — Continued. 

4447.  Gros^berzoglich-Badisches  Miuisterium  des  AeuBseren 
{Baden  Grand  Ducal  Foreign  Office). 

4449.  Gro88herzoglich-Badisches  Ministerium  iiir  Ju^tiz,  KuUuh, 
und  Unterricht  (Baden  Grand  Ducal  Departnient  of 
Justice^  Worship y  and  Education), 

4451.  Grossherzoglich-Badische  Polytechnische  Schule  {Baden 
Grand  Ducal  Polytechnic  School),    [i] 

4453.  Grossberzoglich-Badiscbe  Eegierang  {Baden  Grand  Ducal 
Government),    [i] 

4455.  Grossherzoglich-Badisclies  Statistisches  Bureau  des  Haii- 
dels-Ministeriums  {Baden  Grand  Ducal  Statistical  Bu- 
reau of  the  Department  of  Commerce),    [i] 

4457.  Grossherzoglich  -  Badisches  Topographisches  Bureau 
{Grand  Ducal  TopograpJidc  Bureau). 

4459.  Grossberzogliche  Central-Stelle  fiir  die  Landwirtbscbaft 
{Grand  Ducal  Bureau  of  Agriculture),    [i] 

4461.  Grossherzoglicbes  Gymnasium  {Grand  Ducal  Gymnasi- 
um),   [ij 

4463.  Gro^berzoglicbe  Hof-  und  Landes- Bibliotbek  {Grand 
Ducal  and  National  Library),    [iii] 

4465.  Handels-Kammer  {Chamber  of  Commerce),    [i] 

[Meteorologiscbe  Office.    (See  Central-Bureau  fiir  Meteor- 
ology, etc.)] 

4467.  Natnrwissenscbaftlicber  Verein  {Society  of  Natural  Sci- 
ences),   [i] 

4469.  Ober  Direction  der  Wasser-  und  StrassenBauten  {Depart- 
ment of  P%^)lic  Works). 

4471.  Sternwarte  {Observatory),    [i] 

4473.  Verein  Badiscber  Tbienirzte  {Ba^ei^  Society  of  Veterinary 
Surgeons). 

4475.  Wissenscbaftlicber  Prediger- Verein  der  Evangeliscben 
GeiBtlicbkeit  Badens  {Scientijic  Society  of  Evangelic 
Ministers). 

4477.  '*  Zeitscbrift  fiir  Wissenscbaftlicbe  Geograpbie"  {Journal 
of  Scientific  Geography), 

^••el  {Prussia). 

4479.  <^  Botaniscbes  Central-Blatt "  {Botanical  Journal). 

4481.  Kasseler  Geometer-Verein  (Surveyors^  Society). 

4483.  Landwirtbscbaftlicber  Central* Verein  {Central  Agricultural 

Association).    [Transfers  all  books  to  tbe  Stlindiscbe 

LandesBibliotbek.] 
4485.  "  Malacozoologiscbe  Blatter  "  {Malacological  Journal).   [\] 
4487.  "  Paleontographica  "  {Paleontographical  Journal). 
4489.  Standiscbe  LandesBibliotbek  {National  Library),    [iii] 
H.  Mia.  15 12 
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Kassel  {Prussia) — ^Continued. 

4491.  Verein  fiir  Hessiscbe  Gescbichte  uiid  Landeskuude  {Society 

of  Hessian  History  and  Geography),    [i] 
4493.  Verein  fiir  Naturkuiide  {Natural  History  Society),    [i] 

Kiel  {Prussia), 

4496.  "  Astronomiscbe  Faclirichteu ''  {Astronomical  News), 

4497.  Doutscber  Samariter- Verein  {Oennan  Samaritan  Associa- 

tion). 

4501.  Gesellschaft  fiir  Scbleswig-Holstein-Lauenbiirgiscbe  Ge- 
scbicbte  {Society  for  the  History  of  Sleswick-Holstein- 
Lauenhurg).    [i] 

4503.  Gesellscbaft  fiir  Kieler  Stadtgescbicbte  {Local  Historical 
Society), 

4505.  KOniglicbe  Steruwarte  {Royal  Observatory),    [i] 

4507.  MinisterialKominiission  zur  wissenscbaftlicben  Untersa- 
cbung  der  Deutscben  Meere  {Ministerial  Commission 
for  the  Scientific  Exploration  of  the  German  Seas),  [i] 

4509.  Naturwisseuscbaftlicber  Verein  fiir  Sobleswig-Holstein 
(Sleswick-Holstein  Society  of  Natural  Sciences),    [i] 

4511.  Proviuzial  Bliuden-Austalt  fiir  Scbleswig-Holstein  {Sles- 
wick-Holstein Institution  for  the  Blind),     [i] 

4513.  Redaktion:  '^Scbulzeitung"  {School  Gazette),    [i] 

4515.  Scbleswig-Holsteiiiscber  Laudwirtbscbaftlicber  Geueral- 
Vereiu  {Sleswick-Holstein  Agricultural  Association),    [i] 

4517.  Scbleswig-Holsteiuscbes  Museum  vaterlaudiscber  Alter- 
tbiimer  {Sleswick-Holstein  Museum  of  National  Antiqui- 
ties),   [i] 

4519.  Uuiversitiits-Bibliotbek  ( University  Library),    [iii] 

4521.  Zoologiscbes  Institut  der  UniversiUit  {Zoological  Institute 
of  the  University),    [i] 

4523.  Verein  Scbleswig-HoLsteiuscber  Aerzte  {Physician^  Asso- 
ciation of  Sleswick-Holstein). 

4525.  Verein  fur  Geograpliie  uud  Naturwissenscbaften  {Associa- 
tion of  Geography  and  Natural  Sciences), 

Xlausthal  {Prussia). 

4527.  Berg-Akadeniie  {Mining  Academy),     [i] 

[Naturwissenschaftlicber  Verein.     (See  Berg-  und  Hiitten- 
manuiscber  Verein.)] 
4529.  Berg-  und   Hiittenuuinuiscber  Verein  "Maja"  [formerly 
Naturwissenscbaftlicber  VcreinJ  {Mining  Society  ^^Ma- 

Koblenz  {Prussia). 

4531.  Naturbistoriscber  Verein  {Natural  History  Society),    [i] 
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{SaxeCoburg-Chtha). 

4533.  Deutscher  Geometer- Vereiii  {German  Surveyors^  Society). 
4535.  Anthropologischer  Verein  (Anthropological  Society). 
4537.  Kimst-  and  Gewerbe- Verein  (Society  for  Art  and  Trade),  [i] 
[Yerein  fiir  Katurkunde  im  Herzogtlium  Sacbsen  (Society 

of  Natural  Sciences  in  the  Duchy  of  Saxe-Coburg-Qotha). 

(Defunct.)] 
4539.  Verein  fiir  Wetterkunde  (Meteorological  Society). 

KUn  (Frunia). 

4541»  Gesellscliaft  fiir  Bheiniscbe  Gescbichtskunde  (Society  for 

Ehenish  History). 
[Historischer  Verein  fiir  den  Niederrbein  (Historical  Society 

of  the  Lower  Rhine).    (Defunct.)] 
4545.  Bedaktion:  ^'CorrespondenzBlatt  des  Kiederrbeiniscben 

Vereins  fiir  Oeffentlicbe  Gesundbeitspflege''  (Organ  of 

the  Nether-Rhenish  Society  of  Public  Hygiene),    [i] 
4547.  Bedaktion :  "  Wocbenscbrift  fiir  Astronomic  und  Meteoro- 

logie"  ( Weekly  Journal  of  Astronomy  and  Meteorology). 

Xtaigsberg^-in-Preiusen  (Prussia). 

4549.  AltertbumsGesellscbaft  "Prussia"  (Archaeological  Society 
^^Prussia^). 

4551.  Fiflberei-Verein  fiir  die  Provinz  Preussen  (Fishery  Associ- 
ation of  the  Province  of  Prussia),    [i] 

4553.  Koniglicbe  [OstpreussiscbeJ  Pbysikaliscb-Oekonomiscbe 
G^sellscbaft  (Royal  Physico-Economical  Society),  [iii] 

4555.  Ostpreussiscber  Landwirtbscbaftlicber  (^»entral- Verein 
(Central  Agricultural  Society  of  East  Prussia),    [i] 

4557.  Preussiscber  Provinzial-Verein  fiir  den  Blinden-Untemcbt 
(Prussian  Provincial  Society  for  the  Instruction  of  tlie 
Blind),    [i] 

4559.  Bedaktion :  "  Land-  und  Porstwirtbscbaftlicbe  Zeitung'' 
(Agricultural  and  Forestry  Gazette). 

4561.  UniversitiitsBibliotbek  ( University  Library),    [iii] 

4563.  Universitats-Sternwarte  ( University  Observatory),    fi] 

4565.  Verein  fiir  die  Gescbichte  von  Ost  und  West  Preussen  (As- 
sociation for  the  History  of  Ea^st  and  West  Prussia). 

Xonitanz  (Baden). 

4567.  MUnsterbau- Verein  (Cathedral  Building  Society.) 
4569.  Wessenbergiscbe    Stadt-Bibhotbek  (Wessenberg  City  Li- 
brary),   [i] 

X6nii]i:  (near  Posen^  Prussia). 

4571.  Biblioteca  K6rni9ka  (Kdrnick  Library),    [iii] 

Wa  (Baden). 

4573,  "  2eitscbrift  ftir  Geograpbie  "  ( Geographical  Oazette). 


I 
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Landshnt  {Bavaria). 

4575.  Botanischer  Yereiu  {Botanical  Society),    [i] 
4577.  Historischer  Yerein  fur  Niedorbaicru  {Historical  Society  of 
Lower  Bavaria),    [i] 

Laningen  {Bavaria). 

4579.  Yerein  fiir  Naturwisseiischaftliche  Zwecke  {Society  of  Nat- 
ural Sciences),    [i] 

Leipzig  {Saxony). 

4581.  Dr.  Felix  Fliigel  [39  Sidonien  Strasse]  (Agent  of  the  Smith- 
8onian  Institution),    [iii] 

4583.  Astronomische  Oesellschafb  {Astronomical  Society),    [i] 

4585.  Borsen- Yerein  der  Deatschen  Buchhandler  {Exchange  Soci- 
ety of  the  Oerman  Booksellers). 

4587.  F.  A.  Brockhaus  Yerlags-Bachhandlang  {F.  A.  Brockhaus* 
Pvblishing  House),    [iiij 

4589.  Central-Museum  fUr  Yolkerkunde  {Central  Museum  of  Eth- 
nology),   [i] 

4591.  Central- Yerein  Deutscher  ZahnSrzte  {Central  Association 
of  Oerman  Dentists),    fi] 

4593.  Central- Yerein  fUr  HomSopathische  Aerzte  Deutschland 
{Central  Society  of  Homcdopathic  Physicians). 

4595.  Deutsche  G^sellschaft  zur  Erforschung  vaterlaudischer 
Sprache  und  Alterthiimer  {Society  for  the  Exploration 
of  the  Oerman  Language  and  Arclueology). 
[Deutsche  Morgenltodische  Gesellschaft.  (To  be  addressed 
in  Halle  a.  d.  S.] 

4597.  Deutscher  und  Oesterreichischer  Alpen-Yerein,  Section 
Leipzig  {Leipsic  SectioUj  Oerman  and  Austrian  Alpine 
Association). 

4599.  Deutscher  Yerein  zur  Erforschung  Palestina's  {Oerman 
Society  for  the  Exploration  of  Palestine).  . 

4601.  Wilhelm  Engelmann  Yerlags-Buchhandlung  ( William  En- 
gelmann^s  Publishing  House),    [iii] 

4603.  Ftbrstlich  Jablonowski'sche  Gesellschaft  der  Wissen- 
schaften  {Prince  of  JahUmowskPs  Society  of  Sci- 
ences),   [i] 

4605.  Oeologische  Landes-TJntersuchung  des  Konigreichs  Sach- 
sen  {Oeological  Exploration  of  the  Kingdom  of  Saxony). 

[i] 
4607.  Gesellschaft  fUr  GeburtshUlfe  {Society  of  Obstetrics). 

4609.  Handels-Kammer  {Chamber  of  Commerce),    [i] 

4611.  Koniglich-Sachsische    Gesellschaft   der  Wissenschaften 

{Royal  Saxon  Society  of  Sciences),    [iii] 
4613.  Landwirthschaftlicher    Kreis- Yerein    {Agricultural  Soci- 
ety),   rij 
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Leipiig  {Saxony) — Continaed. 

4015.  LaiidwirtbschafUiche   lD8tit4it  der  Uuiversitat  (Agric%iU 
ural  Institute  of  the  University),    [i] 
[Leipziger  Zweigverein  der  Gesellschaft  fdr  Yerbreituni; 
von  Yolksbildang  {Leipsie  Branch  of  the  Society  for 
the  Diffusion  of  the  Knowledge  among  People),     (Seo 
Vereui  mr  VolkswobL)] 

4619.  Medidnischo  OeseUsohaft  {Medical  Society),    [i] 
[Meteorolo^^bes  Listitut.    (Transferred  to  Chemnitz.)] 

4621.  Mineralogisches  Maseum  {Mineralogical  Museum),    [i] 
4623.  Natarforschende  Gesellschaft  {NaturalisUP  Society),    [i] 
4625.  Oeffentliche    Handels-Lehr-Anstalt  (Public  Commercial 

School),    [ij 
4627.  Physiologische  Anstalt  {Physiological  InsUtute).    [i] 

4620.  Polytechnische  Gesellschaft  {Polytechnioal  Society),    [i] 
4631.  Sedaktion :  ^^  AerztlicheB  Yereins-Blatt  fiir  Deutschland  " 

{Journal  of  Medical  Societies  in  (Germany),    [i] 
4633.  Bedaktiou:  ^^  Annalen  der  Ghemie  nnd  Phannacie"  {Annals 

of  Chemistry  and  Pharmacy). 
4635.  Bedaktion:  ^^Arcbiv  der  Mathematik  nnd  Physik"  {Ar- 
chives of  Mathematics  and  Physics),    [i] 
4637.  Bedaktion:  '^Archly  flir  Anatomie,  Physiologic  nnd  wis- 

senschaftliche  Medicin''  [Veit  n.  Co.]  {Archives  of  Anat- 
omy^ Physiology^  and  Medical  Sciences).    \i] 
4639.  Bedaktion:  ^'Archivfiir  Sachsische  Ge8chichte''(i4ro&{ve9 

of  Saxon  History). 
4641.  Bedaktion :  '« Ans  Allen  Welttheilen  "  {'^From  all  ParU  of 

the  Olobe^). 
4643.  Bedaktion :  ^^Berg-  nnd  HtLttenmllnnischeZeitnng''  {Mining 

and  Smelting  Jourttal). 
4645.  Bedaktion :  <<  Dentsche  Vierte\jahrs8chrift  fiir  Zahnheil- 

knnde"  ( Oerman  Quarterly  Journal  of  Dentistry). 
4647.  Bedaktion:    ^^Dentsches  Arcliiv  fiir  Klinische  Medicin" 

(Oerman  ArcMves  of  Clinical  Medicine),    [i] 
4649.  Bedaction:  ^^Gaea,  Natnr  nnd  Leben"  (Oasay  Nature  and 

Life). 
4651.  Bedaktion:   ^^Internationale   Zeitschrift  fiir  Allgemeine 

Sprachwissenschaft"  (International    Oazette  of  Lin- 

guistics). 
4653.  Bedaktion:  <<Jahrbiicher  fUr  Wissenschaftliche  Botanik'' 

(Annals  of  Scientific  Bota/ny).    [i] 
4655.  Bedaktiou :  '*  Eosmos,"  Zeitschrift  fdr  Natnrwissenschaft 

(Kosmos^  Journal  of  Natural  Sciences). 
4657.  Bedaktion:   ^'Magazin  fiir  die  Literatnr  des  Anslands" 

(Magazine  for  the  Literature  of  Foreign  Countries),  [i] 
4659.  Bedaktion:  ^^ Morphologisches  Jahrbnch"  (Morphological 

Annual). 
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Leipzig  {Sdxony) — Continuexl. 

4661.  Eedaktion:  "  Nene  Deutsche  Gewerbe-Zeitnng"  {New 
German  Industrial  Gazette). 

4663.  Bedaktion :  "  Neue  Jahrbiicher  fur  Philologie  und  Peda- 
gogik''  {New  Annual  of  Philology  and  Pedagogy). 

4665.  Bedaktion:  ^^ Poggendorff's  Beiblatter  za  den  Anualen 
der  Physik  und  Chemie''  {Poggendorff^s  Supplements  to 
the  Annals  of  Physics  a/nd  Chemistry),    [i] 
[Bedaktion:  " Poly technisches  CentralBlatt "  (Poiyfec/mic 
Central  Gazette).    (Discontinued.)] 

4667.  Bedaktion:  ^' Bepertorium  der  Technischen,  Matbemati- 
scben,  und  Naturwissenschaftlichen  Literatur"  {Re- 
pertory of  the  Technical,  Mathematical,  and  Natural 
Science  Literature). 

4669.  Bedaktion :  ^^  Zeitschrift  fiir  ^gyptiscbe  Spracb-  und  AI- 
tertbumskunde'^  {Journal  of  Egyptian  Linguistics  and 
ArchcBology). 

4671.  Bedaktion :  "  Zeitscbrift  fur  Krystallograpbie  und  Mine- 
ralogie"  {Journal  of  Crystallography  and  Mineralogy). 

4673.  Bedaktion :  **  Zeitscbrift  fur  wissenscbaftlicbe  Zoologie" 
{Journal  of  Scientific  Zoology),    [i] 

4676.  StadtBibliotbek  {City  Library),    [iii] 

4677.  Sacbsiscber  Ingenieur-  und  Arcbitekten-Yerein  {Society  of 

Saxon  Engineers  and  Architects). 
4679.  Stadtiscbe  Beal-Scbule  {City  ^'Beal^  School),    [i] 
4681.  Stadtiscbes  Gymnasium  {City  Gymnasium),    [i] 
4683.  Statistiscbes  Bureau  {Statistical  Bureau),    [i] 
4685.  Tauhstummen-An8t!dt{Institutefor  the  Deaf  and  Dumb),  [i] 
4687.  Universitats-Bibliotbek  {University  Library).     [Does  not 
want  sucb  publications  as  are  sent  to  tbe  Boyal  Saxon 
Society  of  Sciences.] 
4689.  Universitats-Sternwarte  ( University  Observatory).    [Trans- 
fers books  to  tbe  Boyal  Saxon  Meteorological  Institute.] 
4691.  Verein  der  Bucbbandler  {Booksellers*  Association). 
4693.  Verein  fiir  Antbropologie  {Anthropological  Society),    [i] 

4696.  Verein  fiir  Erdkunde  {Geographical  Society).    [\] 

4697.  Verein  fiir  die  G^escbicbte  Leipzig's  {Society  for  the  History 

of  Leipsic).    [i] 

4699.  Verein  tiir  Volkskindergarten  (/Socfc^o/jBKnder^arten).  [i] 

4700.  Verein  fiir  Volkswobl  {Society  for  the  Welfare  of  the  People). 

[Formerly:  Leipziger  Zweigverein  der  Ge^lscbaft  fiir 
Verbreitung  von  Volksbildung.]    [i] 

4701.  Zoologiscber  Anzeiger  {Zoological  Journal),    [i] 

Leisnig. 

4703.  Gescbicbts-  und  Altertbums- Verein  {Historical  and  Archw- 
ological  Society),    [ij 
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Idegnitz  {Prussia). 

4705.  Laudwirtbschaftlicher  Verein  {Affrictiltural  Society),     [i] 

Lmdau  {Bararia). 

[Verein  fiir  die  Geschicbtc  dos  Bodonsees  nnd  seiner  Um- 
gebung.    (See  Friedriclishafen.)] 


4707.  Greoinrapbische  Gresellscbaft  {Geographical  Society). 

4709.  Gesellscbaft  zur  Befbrderung  geineinniitziger  Tbiitlgkeit 

{Society  for  tlie  Advancement  of  Useful  Industry),    [i] 
4711.  Hansiscber  Gescbicbts- Verein  {Eanse  Historical  Society). 
4713.  If'JktnthistOTischesMnsemn  {Museum  of  Natural  History),  [i] 
4715.  Stadt-Bibliotbek  {City  Library),    [i] 
4717.  Verein  fiir  Liibeckiscbe  Gescbicbte  nnd  Alterthurasknnde 
{Society  oflAibeck  History  and  Archaeology),     [i] 

liinebnrg  {Prussia). 

[Altertbnnis- Verein.    (Dissolved.)] 
4719.  Museum -Verein  {Museum  Society),    [i] 
4721.  Katurwissenscbaftlicber  Verein   {Society  of  yatural  /Sci- 
ences),   [i] 
luembourg. 

4723.  Institut  Luxembourgeois,  Section  Historique  {Institute  of 

Luxemburg,  Historical  Division).    [i\ 
4725.  Institut  Luxembourgeois,  Section  des  Sciences  IS'aturelles 

et  Matb^matiques  (Luxemburg  Institute,  Division  of 

Natural  Sciences  and  Mathematics),    [i] 
4727.  Soci^t6  de  Botanique  du  Grand-Duclie  de  Luxembourg 

{Botanical    Society   of  the    Grand    Duchy  of  Luxem- 

burg),    [i] 

Kagdebnrg  {Prussia). 

4729.  Naturwissenscbaftlicber  Verein   {Society  of  Natural  Sci- 

ences).    fi] 
4731.  Verein  fiir  die  Gescbicbte  und  Altertbumsknnde  des  Her- 

zogtbums  und  Erzstifts  Magdeburg  {Magdeburg  Society 

of  History  and  Arcluvology). 
4733.  Verein  tiir  Landwirtbscbaftlicbe  W-etterkunde  in  der  Pro- 

vinz  Sacbsen,  den  Sacbsiscben  Grossberzog-,  Herzog- 

und    Fiirstentbiiraeru,  den    Hcrzogtbiimern    Anbalt 

und  Braunscbweig,  und  der  (Jckermark  {Association 

of  Agricultural  Meteorology,  d;c.). 

4735.  Verein  fur  Oeffentlicbe  Gesundbeitspflege  {Association  of 

Public  Hygiene). 
Kainz  {Hesse). 

4737.  Grossbprzoglicbe  Handels-Kammer  {Chrand  Ducal  Chamber 

of  Commerce),     [i] 
4739.  Verein  zur  Erl'orscbuiig  der  Ebeiniscben  Gescbicbte  und 

Altertbiimer  {Society  for  Research  in  Rhenish  History 

and  Archaeology),    [ij 
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Mannheim  {Baden). 

4741.  Grossiierzoglicbcs    GymDasiam    (Orand   Ducal    Qymna^i- 
urn),    [i] 
fSternwarto  (Observatory).    (In  Karlsraho.)] 
4743.  Verein  fiir  Naturkunde  (Society  of  Natural  Sciencen).    [i] 

Marburg  (Prussia), 

4745.  Gesellschaft  ziir  Beforderung  der  gesammten  Naturwia- 
senschafteii  {Society  for  ilie  Advancement  of  Natural 
Sciences),    [iii] 

4740.  Sternwarte  (Observatort/). 

4747.  Uuiversittits-Bibliothek  (University  Tnhrary).     [iii] 

4749.  VereiuKurlie8sischerTliierarzte(i8^ocfef^o/  Veterinary  Sur- 
geons). 

Marienbnrg  (Prussia). 

4751.  Historischer  Verein  fiir  den    RogierungsBezirk  Marien- 

werder    (Historical   Association  for    tlie   District   of 

Mariemcerdcr). 
4753.  Tanbstummen-Anstalt  (Institution  for  the  Deaf  and  Dumb). 

Meersburg  (Baden). 

4755.  Grosslierzoglich  -  Badisebe  Allgcmeine  Taubstnmmen- 
Anstalt  (Orand  Ducal  Institute  for  the  Deaf  and 
Dumb),     [i] 

Meiningen  (Saxe-Meiningen). 

4757.  Hennebergiscber  Altertbumsforschender  Vereiii  (Henne- 
berg  Archaeological  Society),     [i] 

4759.  Herzoglicbe  Scbloss-Bibliothek  (Ducal  Library). 

4761.  Herzoglicbes  Statistiscbes  Bureau  (Ducal  Statistical  Bu- 
reau), 

4763.  Landwirtbscbaftlicber  Verein  (Agricultural  Society). 

4765.  Naturforscbender- Verein  (Naturalists^  Society). 

47671  Stadt-Bibliotbek  (Oity  Library). 

4769.  Verein  fiir  Pomologie  und  Gartenbau  (Pomological  and 
Horticultural  Society),    [ij 

Me^sen  (Sawony). 

4771.  Geaellscbaft  "  Isis  "  (" Jm  "  Society),    fiii] 
4773.  Verein  fur  die  Gescliicbtx*.  der  Stadt  Meissen  (Society  for 
the  History  of  the  City  of  Meissen). 

Metz  (Lorraine). 

4775.  Acad^mie  de  Metz  (Academy  of  Metz).     [iii] 
4777.  Bibliotb^que  de  Metz  (City  Library). 
4779.  Soci6t6  d'Arcb(^ologie  et  d'Histoire  [formerly  at  Briey, 
France]  (Arclimological  and  Historical  Society),    [i] 
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{Lorraine) — Continued. 

4781.  Social  d'Histoire  Naturelle  de  Metz  (Xatural  Hintory  So 
ciety  of  Metz).    [i] 

4783.  Soci^t^  des  Sciences  MMicales  da  Dcpartement  de  la  Mo- 
selle {Society  of  Medical  Sciences  of  the  Department  of 
the  Moselle),    [i] 

4785.  Verein  fur  Erdkunde  (Oeographical  Society).    [\] 

M5Un  in  Lauenburg  {Prvssia), 

4787.  Verein  fiir  die  Geschichte  des  Herzogthums  Lauenburg 
{Society  for  the  History  of  the  Duchy  of  Lauenburg). 

miiaiuen  {Alsace). 

4789.  Soci^td  Industrielle  {Industrial  Society),    [i] 

Xiincheberg  {Prussia). 

47D1.  Verein  fur  Heimathskunde  {Historical  Society), 

IKnchen  {Bavaria). 

4793.  Alterthums- Verein  {Archasological  Society). 

4795.  Baierische  Gartenbau-Gesellscball  {Bavarian  Horticultural 
Society).    [\] 
[Deutscbe  GeseUscbaft  fiir  Antbrojwlogie,  &c.    (See  Miin- 
cbener  GeseUscbaft,  &c.)] 

4797.  Baieriscbe  Numlsmatische  GeseUscbaft  {Bavarian  N'umis- 
malic  Society). 

4799.  G^ograpbiscbe  GeseUscbaft  (Oeographical  Society).    [\] 

4801.  Haupt-Conservatoriuni  der  Armee:  Central-Bibliotbek  des 
Heeres  {Central  Library  of  the  Army),    fi] 

4803.  Historiscber  Verein  fur  Oberbaiern  {Historical  Society  of 
Upper  Bavaria),    [i] 

4805.  KonigUcb-Baierische  Akademie  der  Wissenscbaften  {Royal 
Bavarian  Academy  of  Sciences),    [iii] 

4807.  Konighcb-Baieriscbes  Statistiscbes  Bureau  {Royal  Bava- 
rian Statistical  Bureau),    fi] 

4811.  KonigHcb -  Baieriscbe  Meteorologiscbe  Central- AuRtalt 
{Royal  Bavarian  Central  Meteorological  Bureau).    [\] 

4813.  Koniglicb-Baieriscbe  Tecbniscbe  Hocbscbule  {Royal  Bava- 
rian Technical  High  School),    [i] 

4816.  Koniglicber  Botaniscber  Garten  {Royal   Botanical    Oar- 

den),    [ij 

4817.  Koniglicber  General-Quartier-Meister-Stab  {Royal  Quarter- 

master -OeneraVs  Department),     [i] 
4819.  Konigbcbe  Hof-  und  StaatsBibliotbek  {Royal  and  State 

Library),    [iii] 
4821.  KonigUcbes  Staats- Herbarium  {Royal  Herbarium).    [iJ 
4823.  Koniglicbes    Staats  •  Ministeiium    {Royal   Department  of 

State).    [Deposits  books  witb  Boyal  Library.] 
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Mtmchen  (Bavaria) — Continiuul. 

4825.  Koiiigliclie  Stemwartc  (Royal  Observatory),     [i] 

4827.  Koiii|:cliche  Taubstuinnien- Anstalt  (Royal  Institution  for  the 

Deaf  and  Dumb),    f i J 
4829.  Koniglicbes  Topographisches  Bureau  (Royal  Topographical 

Bureau). 
4831.  Landwirthschaftlicber  Verein  (Agricultural  Society),    [i] 
[Meteorologisches  System.    (See  KoniglicliBaierische  Me- 

teorologisclic  Central-AustiUt.)] 
4833.  Ministerium  des  Oefifeutliclien  Unt^rriclits  (Department  of 

Public  Instruction).    [Deposits  all  donations  with  the 

Koyal  Library.]    [ij 
4835.  MUuchener  Gesellschaft  fiir  Anthropologie,  Ethnologie, 

und   Urgeschichte  (Munich  Society  of  Anthropology^ 

Ethnology^  and  Frimitive  History),     [i] 
4837.  Polytechniscber  Verein  (Polytechnic  Society),    [i] 
4841.  Redaktion:    "Das  Ausland".     [Formerly  in   Stuttgart] 

[i] 

4843.  Redaktion:    "Baierisches  Industrie-  und  Gewerbe-Blatf 

« 

(Bavarian  Industrial  Gazette), 

4845.  Redaktion:  "Zeitscbrift  fiir  Biologie^  (Biological  Jour- 
nal),    [i] 

4847.  TJniversitats-Bibliotbek  ( University  Library),    [iii] 

Miinden  (Pru^ssia). 

4849.  Koniglicb-Preussiscbe  Forst-Akademie  (Royal  Prussian 
Forest  Academy),    [i] 

MuiiBter  (Prussia). 

4851.  Landwirtbscbaftlicber  Provincial -Verein  fiir  Westfalen 
und  Lippe  (Provincial  Agricultural  Society  for  West- 
phalia and  Lippe).     [i] 

4853.  Polytecbniscber  Verein  (Polytechnic  Society), 

4855.  Provinzial-Verein  fiir  Wissenscbaft  und  Kunst  (Provincial 
Society  of  Science  and  Art),     [i] 

4857.  Sternwarte  (Observatory),     [i] 

4859.  Verein  fiir  die  Gescbichte  und  Altertliiimpr  Westpbalens 
(Society  of  WestphaUan  History  and  Antiquities),     [i] 

Neisse  (Prussia). 

48G1.  Katboliscbes  Gymnasium  (Catliolic  Oymnasium).    fi] 

[Pbilomatiscbe  Gesellscbaft.     (See  Wissenschaftliche  Ge- 
sellscbaft.)] 
4863.  Realscbule  (''ReaV^  School),     [i] 

48G5.  Wissenscbaftlicbe Gesellscbaft  "Pbilomatie^  (^^Philomatie'^ 
Scientific  Society),    [i] 
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Hen  finmdenbnrg  (Mecklenburg). 

f  Verein  der  Freunde  der  Naturgeschichte  in  Mecklenburg. 

(See  Glistrow.)] 

VeoBtadt  (Prussia). 

[«  Pollicbia.''    (See  Diirkheim.)] 

Venstadt-Ebenwalde  (Prussia).  ' 

4867.  Kouiglicbe  Forst-Akademie  (Royal  Forest  Academy). 

Hordhansen  (Prussia). 

4869.  Wisseuscliaftlicher  Verein  (Scientific  Society),    [i] 

Fnrnberg  (Bavaria). 

4871.  Baierisches  Gewerbe-Museum  (Bavarian  Polytechnic  Mu- 
seum),   [i] 
4873.  Germanlsches  Museum  (Oermanian  Museum),    [i] 
4875.  Gewerbe-Vereiu  (Polytechnic  Society),     fi] 
4877.  Historiscber  Verein  (Historical  Society),     fi] 
4879.  Naturhistoriscbo  Gesellscliaft  (Katural  History  Society),  [iii] 

Mbbach  (Baden). 

4881.  Grossherzoglicbe  Handels-Karamcr  (Grand  Ducal  Cluimber 

of  Commerce),    [i] 
4883.  Verein  fur  Naturkunde  (Society  of  Natural  Sciences.)    [i] 

Oldenburg  (Oldenburg). 

4885.  Gewerbe-und  Handels- Verein  (Society  of  Trade  and  Com- 
merce),   [i] 
4887.  Grossberzoglicbe  Bibliothok  (Grand  Ducal  Library),    [iii] 

Onutattck  (Prussia). 

4889.  Historiscber  Verein  (Historiml  Society),    [i] 
4891.  Naturwissenscbaftlicber  Verein   (Society  of  Natural  Sei- 
ences).    [i] 

Panau  (Bavaria). 

4893.  Naturbistoriscber  Verein  (Natural  History  Society/),    [i] 
4895.  Praktiscbe  Gartenbau-Gesellscbaft  in   Baiem  (Practical 
Horticultural  Society  of  Bavaria),    [i] 

Ranen  (ScLxony). 

4897.  Gymnasium    und    Eealscbule    (Gymnasium    and    ^^Real^ 

School),    [i] 
4899.  Verein  fiir  Natur-und  Heilkunde  (Society  of  Natural  and 
MedicaX  Sciences),    [i] 

Poicn  (Prussia). 

4901.  Gesellscbaft  der  Freunde  der  Wissenscbaften  (Society  of 
the  Friends  of  Science). 
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Posen  (Prussia) — Continued. 

4903.  HistoriHcbe  Gesellscbaft  fiir  dio  Proviiiz  Posen  {Ilhiorical 
Society  of  the  Province  of  Posen). 

4905.  Landwirthschaftlicher  Provinzial-Verein  (AgricuUnrnl  Dis- 
tricts^ Society),    fi] 

4907.  Naturwisseuschaftlicher  Verein  (Society  of  Natural  Sci- 
ences),   [ij 

4909.  Stadtiscbe  Realschnlo  (City  "Real"  School),    [i] 

Potsdam  (Prussia). 

4911.  AstroPliysikaliscbes  Observatorinm  (Astro- Physical  Ob- 
servatory),   [i] 

4913.  Landwirtbscbaftlieber  Provincial -Verein  fiir  die  Mark 
Brandenburg  uud  die  Nieder  Lausitz  (Agricultural  S(h 
cietyfor  tlie  Province  of  Brandenburg  and  Kether  f/ttsa- 
tia).    [May  also  be  addressed  at  Prenzlmi.]     [i| 

4915.  Verein  zur  Beforderung  des  Seidenbaues  in  der  Mark  Bran- 
denburg und  der  Nieder  Lausitz  (Society  for  the  Pro- 
motion oftJie  Silk-  Worm  Culture  in  the  Province  of  Bran- 
denburg and  in  Nether  Jyusatiu).  [Transfer  Uieir  books 
to  tbe  Landwirthscbaftliclio  Provineial-Verc»j'n.J 

Proskan  (Prussia). 

4917.  Landwirthschaftliche  Akademie  (i4/7rJciiZfwrai  Acfl/7ewi2/).  [iJ 

Qnedlinbnrg  (Prussia). 

4919.  Allgemeine  Berg-  und  Hiittenmunnisclie  Zcitung  (Mining 
and  Smelting  Journal). 

Bastadt  (Baden). 

4921.  Grossberzoglicbes  Gymnasium  (Grand  Ducal  Gymna- 
sium),    [i] 

Ravenflburg  ( Wilrtemberg). 

4923.  Deutscber  Pomologen- Verein  (German  Pomological  So- 
ciety).    [iJ 

Regenjbnrg  (Bavaria). 

4925.  liistoriscber  Verein  fiir  dio  Oberpfalz  (Historical  Society  of 
the  Upper  Palatinate),    [i] 

4927.  Koniglicb-Baieriscber  Apotbeker- Verein  (Royal  Bavarian 
Apothecaries  Association).    [iJ 

4929.  Konigliche  Baieriscbe  Botaniscbe  Gesellscbaft  (Royal  Bava- 
rian Botanical  Society),    [i] 

4931.  Koniglicbe  Baieriscbe  Gesellscbaft  der  Wissenscbaffcen 
(Royal  Bavarian  Society  of  Sciences). 

4933.  Zoologiscb-Mineralogiscber  Verein  (Zoological  Mineralogi- 
cal  Association).     [i| 
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Reichenbach  (Saxony), 

4035.  Voigtlandischer  Vereiii  fiir  Nuturkuude  (Voif^tland  Society 
f^f  Natural  Science),     [ij 

Eentlingen  ( Wnrtemherfj), 

41)37.  PomologLscbcs  Institut  {Pomological  ImUtnte).    [i] 

Roda  {Saxe-Altenburff). 

4930.  Tliiiriiiger  Fiscbcrci- Vercin  ( Thurimjian  Fishery  Society),  [i] 

Rottock  [Mecklenhurg), 

[MeckleDburgischer  Piitriotiscbcr  Vercin  (Mecklenburg  Pa- 
triotic Society).] 
4943.  Dnivorsitats-Bibliotbek  {University  Library),     [iii] 

Schwabisch  Hall.    (See  HaU.) 

Schwerin  {Mecklenburg). 

[GiObslierzoglichoLaiidcs-Voniiessuugs-Komiiiission.   Dis- 
solved.   Books  transferred  tx)  Gi'ossberzoglicbo  Regio- 
niijgs-Bibbothek.] 
4945.  GrossberzogliclicKegieruugsBibliotbek  (Grand  i>uoaI  Oov- 

emment  Library),    [ij 
4947.  Grossberzogbcbes  Stutistiscbes  Bureau  {Grand  Ducal  SlOr 
tistical  Bureau),    [i] 

4949.  Yei'eiu  fur  Meckleiiburgiscbe  Gescbicbte  und  Altertbums- 

kunde  (Society  for  the  History  and  Archceology  of  Meck- 
lenburg],   [\] 

Siegmaringen  (Prussia). 

4951.  Ccntral-Stello  des  Vereius  zur  Beforderung  der  Laud- 
wirtliscbaft  und  der  Gewerbe  iu  Hobenzolleru  (So- 
ciety/or the  Proinotion  of  Agriculture  and  the  Trades  in 
Hohenzollem).    [i] 

Sondenhausen  (Schicarzburg). 

4953.  Botauiscber  Yereiu  flir  das  Nordlicbo  Tbiiringen  (Botanical 

Society  in  Northern  Thuringia). 
4955.  l^urstlicbe  Bealscbule  ("JEeai"  School),    [i] 
4957.  FUrstlicbes  Gymnasium  (Oymnasium).    [i] 

4950.  Fiirstbcb  Scbwarzburgiscbc  MiuisterialGanzlei  (Oluincelry 

of  the  Ministry). 
4061.  Veroin  zilr  Beforderung  der  Landwirtbscbafb  (Society  for 
the  Promotion  of  Agriculture),    [i] 

Spder  (Bavaria). 

4963.  Historiscber  Verein  fiir  Rbeinbaiern  (Historical  Society  of 
Rhenish  Bavaria),    [i] 

Blade  (Prussia). 

4965.  Verein  fUr  Gescbicbte  und  Altertbiiuier  (Ilistorical  and 
Archwological  Society).    |^i] 
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Stettin  (Prtissia). 

4967.  Entomologischer  Verein  {Entomological  Society),    [iii] 
4969.  Gesellschaft  liir  Pommersche  Gescliichte  und  Alterthuuis- 
kande  {Society  of  Fommeranian  History  and  Arcluxh 
oU>gy).    [i] 
4971.  Eedaktion:  "Deutsche  Fiscberei-Zeitung''  {Qerman  Fish- 
eries Gazette). 

Strassbnrg  (Alsace). 

4973.  Biblioth^que  Municipale  (Municipal  Library).    |iii] 

4976.  Kaiserliclie  Universitats-  and  LaudesBibliotbok  (Imperial 

University  and  National  Library),     [iii] 

4977.  Kommission   fiir  die  Geologische    Landes-Untersuchung 

von  Elsass-Lothringeu  (Geological  Commission  of  Al- 

sa^JC'Lorraine). 
4979.  Mus^e  d'flistoire  Naturelle  (Natural  History  Museum),    [ij 
4981.  Soci6t^  pour  la  Gouservatiou  des  Monuments  bistoriques 

d'Alsace  (Society  for  the  Preservation  of  Historical 

Monuments  of  Alsace),    fi] 
4983.  Socir^t6  des  Sciences,  Agriculture  et  Arts  de  la  Basse 

Alsace  (Society  of  Sciences,  Agriculture,  and  Arts,  of 

Lower  Alsa^^e),    [iii] 
[Soci6t6 des  Sciences  Naturelles de  Stmsbourg.   Dissolved.] 
4985.  Stern  warte  der  Kaiserlicben  13  uiversitiit  (Observatory  of  the 

Imperial  University),     [i] 
4987.  Zoologisch-Zootomiscbes  Institut  der  Universitat  (Zootom- 

ical  Institute  of  the  Univetsity). 

Strelitz  (Mecklenburg). 

[Verein  der  Freunde  der  Naturgescbicbte  (Society  of  the 
Friends  of  Natural  History).    (See  GUstrow.)] 

Stuttgart  ( WUrtemberg). 

4989.  Seine  Majestat  der  Konig  von  Wiirtemberg  (His  Majesty 
the  King  of  Wiirtemberg).     [i] 
[American    Public    Library.    Transferred    to    Fr«Mikfurt 
a.  M.] 
4991.  Antbropologiscbe  GesaWsichsift  (Anthropological  Society),    [i] 
4993.  Central-Leitung  des  WobltbatigkeitsVereins  fiir  Wiirtem- 
berg (Central  Board  of  the  Charitable  Society  of  Wiir- 
temberg).    fi] 

4995.  Gartenbau-Gesellscbaft  '< Flora''  (^^Flora^  Horticultural 
Society.)     [i] 

4997.  Gesellscbaft  ftir  die  Weinverbesserung  in  Wurtemberg 
(Society  for  the  Improvement  of  Wine-culture  in  WUr* 
temberg).     [i] 

4999,  Gewcrbe- Verein  (Polytechnic  Society).    \i] 
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Stuttgart  ( Wiirtemberg) — Continued. 

5001.  Heilgymnastischcs  Institut  {Movement-cure  Institute),    [ij 

5003.  Koni^liche  Central- Stelle  flir  Gewerbe  und  Handel  {Royal 
Central  Bureau  of  Trade  and  Commerce),    fi] 

5005.  Koni^licbe  Central-Stelle  fur  die  Landwirtbiscbafb  {Royal 
Central  Bureau  of  Agriculture),    [i] 

5007.  Konigliches  Finanz-Ministerium  {Royal  Finance  Depart- 
ment). 

5009.  Koniglicbe  Forst-Direction  {Royal  Bureau  of  Forests). 

5011.  Konigliches  Haus-  und  Staats-Arcbiv  {Royal  and  National 
Archives).    [iJ 

5013.  Koniglicbes  Justiz-Ministcrium  {Royal  Department  of  Jus- 
tice). 

5015.  Konigliches  Ministerium  derAuswartigcu  Angel egenbci ten 
{Royal  Foreign  Office). 

5017.  Konigliches  Ministerium  des  Innern  {Interior  Dopartmefit). 

5019.  Konigliches  Ministenum  des  Kircbeu-  und  Schulwescns 
{Royal  Department  of  Church  and  Education). 

5021.  KonigUche  Oeffentliche  Bibliothek  {Royal  Public  Library). 

5023.  Konigliches  Polvtechnikum  {Royal  Polytechnic  Institute). 

[i] 
[Konigliches  Staats-Archiv.     (See  Konigliches  Ilaus-  und 

Staats-Arcliiv\)] 

5025.  Konigliches   Statistisches  Landes  Anit  {Royal  Statistical 
Bureau).    [L] 
[Eedaktiou  :  "  Das  Aushmd" — in  IMUnchen.] 

5027.  Bedaktion:  ^^  Kosmob^^  {Kosmos). 

5029.  Kedaktiou :  '' Polytechnisches  Journal''  {Polytechnical  Jour- 
nal). 

5031.  liedaktion:  ''Ueber  Land  und  Meer." 

5033.  Stuttgarter  Aerztlicher  Y^iom  {Physicians^  Society),    fi] 

5035.  Verein  liir  vaterliindische  Naturliunde  in  Wiirtemberg  {So- 
ciety of  Natural  History  of  Wiirtemberg).     [iii] 
[Verein  zur  Forderung  der  Deutschen  Cultur-Mission  im 
Ausland  {Society  for  the  Promotion  of  German  Culture 
Abroad).    Dissolved.] 

5037.  Verein  zur  Fiirsorge  entlasseuer  Strafgefangener  {Society 
for  Providing  for  Discharged  Prisoners).     [iJ 

5039.  "Wiirtenibergischer  Aerztlicher  Verein  {PhysicKins^  Society 
of  Wiirtemberg). 

5041.  Wiirtembergiscber  Alterthums- Verein  {Archaeological  So- 
ciety of  Wiirtemberg).     [i] 

5043.  Wiirtembergiscber  Gartenbau- Verein  {Horticultural  Society 
of  Wiirtemberg).    [i] 
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Stuttgart  ( Wilrtemherg) — Continued. 

5045.  Wurtembergischer  Thiersirztlicher  Vereiu  {Society  of  Vet- 
erinary Surgeons  of  WUrtemberg). 
5047.  Wurtembergischer  Thierecbutz-Vereiu  ( WUrtemberg  Society 
for  tlie  Protection  of  Animals). 

Tharand  (Saxony). 

[KoniglichSachsisehe  Akademie  filr  Land  uud  ForHtwii*the 
(Royal  Agricultural  and  Forest  Academy  of  Saxony.)] 

Thorn  (Prussia). 

5049.  Copernicus  Verein  fur  Wissenschaft  und  Kunst  (Copernicus 
Society  of  Sciences  and  Arts),    fi] 

Trier  (Prussia). 

5051.  Gcsellscbaft  fiir  niltzlicbe  Forscbungeu  (Society  of  Useful 
Research),    [i] 

Tubingen  ( Wiirteniberg). 

5053.  Chemiscbes  Hiiupt-Laboratorium  derUniver8itiit{CAew*cai 
Laboratory  of  the  University). 

5055.  Konigliche  Universitats-Bibllotbek  (Royal  University  Li- 
brary),   [iii] 

5057.  Landwirtbscbaftlicber  Verein  (Agricultural  Society),     [i] 

5059.  Eedaktiou:  '<  Jabresbericbt  fiir  Opbtbalmologie"  (Annais 
of  Ophthalmology). 

50G1.  Eedaktion:  "Zeitscbrift  fur  die  gesammten  Staats-Wissen- 
scbaften"  (Journal  of  Political  Science). 

Ulm  ( WUrtemberg). 

5063.  Katurwissenscbaftlicbe   Gesellscbaft   (Society  of  Natural 

Sciences),    [i] 
50G5.  Verein  fiir  Kunst  und  Altertbum  in  Oberscbwaben  (Society 

of  Art  and  Archosology  in  Upper  Sicabia).    [i] 

Waren  (Mecklenburg). 

50G7.  Von  Maltzan^scbes  Naturbistoriscbes  Museum  (  Foti  Jfa^ 
zan  Natural  History  Mtuteum).    [i] 

Weilbnrg  (Prussia). 

5069.  Vereiu  Kassauiscber  Aerzte  (Nassau  Physician^  Socie- 
ty),   [i] 

Weimar  (Sojce-Weiinar), 

5071.  Geograpbiscbes  Institut  (Geographical  Institute),     fi] 
5073.  Verein  fiir  Blumistik  und  Gartenbau  (Society  of  Floriculture 

and  Horticulture),    [i] 

WeiuBberg  ( WUrtemberg). 

5075,  Historiscber  Verein  fiir  das  Wiirtembergiscbe   Frankeu 
(Historical  Society  of  Wurtemberg  Franconia).    [ij 
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Wemigerode  {PrusHia). 

5077.  Gnifliche  OeflFentliche  Bibliotliek  (Public  Library),    fiii] 
5071).  Harz  Verein  fiir  Gcscbiclite  uud  Alterthiimskuude  (Ilartz 
Society  of  History  mid  Arck(eology),    [ij 

Wiflfbaden  {Prussia). 

5081.  Gewerbe- Verein  fUr  Nassau  {Polytechnic  Society  of  Nas- 
sau),   [i] 

5083.  Verein  fiir  NaBsauische  Gescbichtc  uixl  AltcrtbumskiiDde 
{Society  for  tJie  History  and  ArchcBology  of  Nassau),    [iJ 

5085.  YeTe'm  f^T  ^atxiTknude  {Society  of  Natural  Sciences),  [iii] 

6087.  Verein  Nassauiscber  Land-  und  Forstwirtbo  {Society  of 
Agriculturists  and  Foresters  of  Nassau).    (i| 

5089.  Zcitscbrift  fdr  Aualytiscbe  Gbemie  {Journal  of  Analytical 

Chemistry),    [i] 

Wilhelmihafen  {Prussia). 

5091.  Marine  Sternwarte  {Naval  Observatory),    [i] 

Wonns  {Hesse). 

5093.  Grossberzoglicbes    Gymnasium    {Orand    Ducal    Oymna- 

sium).    [i] 
5095.  Grossberzoglicb  Hessiscbe  nandels-Kammcr(C?ra7((/  Ducal 
Chamber  of  Commerce),    [i] 

Viinburg  {Bavaria). 

5097.  Historiscber  Verein  von  Unterfrankeu  und  Ascbaflenbui-g 
{Historical  Society  of  Lower  Franconia  and  Aschaffen- 
burg),     [i] 

5090.  Pbysikaliscb-Mediziniscbe   Gesellscbaft  {Physico-  Medical 

Society).    [iii| 

5101.  Polytecbniscber  Central -Verein  {Central  Polytechnic  So- 
ciety),   [i] 

5103.  TJnterfraukiscber  Kreis-Fiscberei -Verein  {Fishery  Associa- 
tion of  Lower  Franconia). 

5105.  Universitats-Bibliotbek  (Jytftrary  o/^/ie  University),    [iii] 

5107.  Zoologiscb  Zootomiscbes  Institut  der  Universitat  {Zootom- 
ical  Institute  of  the  University). 

2ttau  {Saxony). 

5109.  Gewerbe -Verein  {Polytechnic  Society),    [i] 

Zweibriiken  {Bavaria). 

5111.  Naturbistoriscbcr  Verein  {Natural  History  Society),     [i] 

Zwickau  {Saxony). 

5113.  Verein  fiir  Naturkundo  {Society  of  Natural  Sciences),    [i] 
11.  Mis.  13 13 
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GREAT  BRITAIN  AND  IRELAND. 

ENGLAND. 

Alnwick. 

5115.  Berwieksbire  Naturalists'  Club  (care  of  James  Hardy,  Old- 
cam  bus,  Cockburnspath,  N.  B.)    [ij 

Ashtonunder-Lyne. 

5117.  FiHje  Library,    [i] 

Aston  ( WarwicJcshire). 

5119.  Public  Library  Department,    [i] 

Aylesbury. 

5121.  Buckinghcimshire  Architectural  and    Aichseologic^l   So- 
ciety,   [i] 

Barnsley. 

5123.  Midland  Institute  of  Mining,  Civil,  and  Mechanical  Engi- 
neers,   [i] 
Bath. 

5125.  Bath  and  West  of  England  Society,  and  Southern  Coun- 
ties Association,    [i] 
5127.  Bath  Natural  History  and  Antiquarian  Field  Club,    [i] 

5120.  Bath  Royal  Literary  and  Philosophical  Society,    fi] 
5131.  Geological  Record  (care  of  Taylor  &  Francis,  Publishers, 

Red  Lion  Court,  Fleet  Street,  London,  E.  C).    fi] 
Bedford. 

5133.  Bedfordshire  Architectural  and  Archsdological  Society,    [i] 
5135.  Journal  of  Microscopy  and  Natural  Sciences. 

Bidston. 

5137.  Liverpool  Observatory  (care  of  John  Haituup,  Bidston^ 

near  Birkenhead),    [i] 
Birmingham. 

5139.  Birmingham  Free  Libraries  (J.  D.  Mullins,  Librarian,  Rad- 

cliffe Place,  Birmingham  [Free  Reference  Library]). 

[iu] 
5141.  Birmingham  Natural  History  and  Microscopical  Society 

(care  of  Mason  College  of  Science),    [i] 

5143.  Institute  of  Scientific  Research  (67  Broad  Street),    [i] 

6145.  Mason  College  of  Science,    [iii] 

6147.  The  Midland  Naturalist  (care  of  E.  W.  Badger,  Midland 

Counties  Herald  Office,  Birmingham),    [i] 
Blackbnm. 

5149.  Public  Library  and  Museum,     [i] 

Boston  {Lincolnshire). 

5151.  Workingmen's  College,     [i] 
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Brighton. 

5153.  Brighton  Aquariam. 

5155.  Brighton  and  Snssex  Natural  History  Society,    [i] 

6157.  Free  Public  Library,    [i] 

BristdL 

6159.  Bristol  City  Library,    [i] 

5161.  Bristol  Microscopical  Society,    [i] 

5163.  Bristol  Musenm  and  Library,    [i] 

5165.  Bristol  Naturalists'  Society  (care  of  A.  Leipner,  47  Hampton 

Park,  Clifton,  near  Bristol,    [i] 
5167.  United  States  Consulate,    [i] 

[Institute  for  the  Advancement  of  Sciences,  Literature  and 
Arts,  identical  with  British  Association  for  the  Ad- 
vancement of  Science,  London.] 
Buy  St  Edmnndi. 

5169.  Suffolk  Institute  of  Archaeology  and  Natural  History,    [i] 

Camborne  {Comwall). 

[Miners'  Association  of  Cornwall  and  Devon  (formerly  in 

Truro).    (See  Eedruth.)] 
Caabridge. 

5171.  Balfour  Library,  Few  Museum. 

5173.  Cambridge  Antiquarian  Society  (care  of  S.  S.  Lewis,  Libra- 
rian of  Corpus  Christi  College),    [i] 

5175.  Cambridge  Free  Library,    fi] 

5177.  Cambridge  Journal  of  Philology  (care  of  Macmillan  &  Co., 
Bedford  Street,  Strand,  London,  W.  C).    [i] 

6179.  Cambridge  Observatory,    [iii] 

6181.  Cambridge  Philological  Society,    [i] 

5183.  Cambridge  Philosophical  Society,    [iii] 

5185.  Corpus  Cbristi  College,    [i] 

5187.  Fitzwilliam  Museum,    [ij 

5189.  Journal  of  Anatomy  and  Physiology  (care  of  Macmillan  & 
Co.,  Bedford  Street,  Strand,  London). 

5191.  Museum  of  Zoology  and  Comparative  Anatomy  (Downing 
Street,  Cambridge). 

6193.  New  Archaeological  Museum  of  the  University.    [iJ 

5195.  Oxford,  Cambridge,  and  Dublin  Messenger  of  Mathe- 
matics.   [iJ 

5197.  St  John  College.    [iJ 

5199.  Trinity  College,    [i] 

5201.  University  Library,    [iii] 

5293.  Woodwardian  Museum,    [i] 

Ottterbury. 

5205.  East  Kent  Natural  History  Society  (care  of  W.  H.  Housley, 
St.  Stephen's  Lodge,  Canterbury,  formerly  in  Dover). 

fi] 
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Cardiff. 

r>207.  NuluralistH' Society.      ' 
5209.  CJniversity  College.  . 

Carlisle. 

o211.  Cuinberliiud  Association  for  tbe  AdviiiiccineDtof  Literature 
and  Science. 

Chatham. 

5213.  Royal  Engineers'  Institute,    [i] 

Chester. 

5215.  Chester  find  Cheshire  Architectural  and  Archaeological  So- 
ciety,    [i] 
5217.  Chester  Natural  Science  Society,    [i] 

Chesterfield. 

5219.  Chesterfield   and  Derbyshire  Institute  of  Mining  Engi- 
neers,    [ij 
Cirencester. 

5221.  Koyal  Agricultural  College,     [i] 

Coteswold. 

5223.  Coteswold  Naturalists'  Field  Club  (care  of  Mr.  Lucy,  Glou- 
cester),    [i] 
Coventry. 

5225.  Coventry  and  Warwickshire  Pharnuiceutical  Association. 

[i] 
Crowborough. 

5227.  Astronomical  and  Meteorological  Observatory,     [i] 

Croyden. 

5229.  Croyden  Microscopical  Club,     [i] 

Darlington. 

5231.  Darlington  Free  Town  Library. 

Derby. 

5233.  Derbyshire  County  Lunatic  Asylum,     [i] 

Devizes. 

5235.  Wiltshire  Archajological  and  Natural  History  Society,    [i] 

Devonshire. 

[Devonshire  Association,  &c.,  now  in  Exeter]. 

Doncaster. 

5237.  Yorkshire  Institution  for  the  Deaf  and  Dumb.]     [i] 

Dover. 

fEjist  Kent  Natural  History  Society,  now  in  Canterbury]. 
Dudley. 

5239.  Dudley  and  Midland  Geological  and  Scientiilc  Society  and 
Field  Club,    fij 
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Dombarton. 

5241.  Fiec  Public  Library,     [ij 

Bolwich. 

5243.  Dulwich  College  Science  Society. 

Dnrham. 

5245.  Observatory,     fij 

Eastbourne. 

5247.  Natural  History  Society  (care  of  G.  F.  Chambers,  F.K. A.S., 

Royal  ARtrouomical  Society,  Darlington  Iloaso,  Tjon- 

don,  W.).     [i] 

Epping. 

5249.  The  Epping   Forest  and  County  of  Sussex   Naturalists' 

Field  Club,     [i] 
Eton. 

5251.  Eton  College,    [i] 

Exeter. 

5253.  Devon  and  Exeter  Albert  Memorial  Museum,  Scbool  of 
Science  and  Art,  and  Free  Library,     [iiij 

5255.  Devon  and  Exeter  Institution,     fi] 

5257.  Devonshire  Association  for  the  Advancement  of  Science, 
Literature,  and  Art  (care  of  Albert  Memorial  Mu- 
seum). 

5259.  Teign  Naturalists'  Field  Club  (care  of  G.  W.  Ormerod, 
Teignmouth,  Devon),    [i] 
Palmouth. 

52G1.  The  Observatory,    [i] 

5203.  Koyal  Cornwall  Polytechnic  Society,     [iii] 

Jwnborough  Station  (Hants). 

5265.  Royal  Stolf  [Military]  College,    fi] 

Qwenwich. 

52G7.  Astronomer  Royal. 
52C9.  Royal  Naval  College,    [i] 
5271.  Royal  Observatory,    [iii] 

Halifax. 

5273.  Bermerside  Observatory,  Skircoat.    fi] 
5275.  Yorkshire  Geological  and  Polytechnical  Society  (formerly 
in  Ijeeds).    [i] 
Hereford. 

5277.  Woolhope  Naturalists'  Field  Club  (care  of  Arthur  Thomp- 
son, 12  St.  Nichol's  Street,  Hereford),    [i] 
Hnddertfield. 

5279.  Yorkshire  Archaeological  and  Topographical  Associa- 
tion.   [i| 
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Hull. 

5281.  Hull  Literary  and  Philosophical  Society  [Royal  iDstifn- 

tion].    [i] 
5283.  Subscription  Library  [Royal  Institution],    [i] 

Ipswich.^ 

5285.  Orwell  Park  Observatory,    [i] 

Isle  of  Man. 

5287.  Natural  History  and  Antiquarian  Society. 

Eeighley. 

5289.  Keighley  Agricultural  Society. 
Eew. 

5291.  Royal  Botanic  Gardens,    [i] 

5293.  Kew  Observatory,  (Richmond,  Surrey),    [iii] 

5295.  Meteorological  OfSice. 

Leeda. 

5297.  Conchological  Society  of  Great  Britain  and  Ireland,    [i] 
[Geological  and  Polytecbnical  Society,  now  in  Halifax.] 
5299.  [Quarterly]  Journal  of  Conchology.    [i] 
5301.  Leeds  Philosophical  and  Literary  Society,    [iii] 
5303.  Leeds  Public  Library,    [i] 
5305.  Yorkshire  College  of  Science,    [i] 
5307.  Yorkshire  Naturalists'  Union,    [i] 

(NOTB. — All  the  Leeds  packages  might  be  pnt  into  odo  package 
and  sent  care  of  Taylor  Bros.,  Jonmal  of  Conchology 
Office,  St.  Ann  Street,  top  of  Albion  Street,  Leeds.) 

Leicester. 

5309.  Leicester  Free  Library  (Wellington  Street),    [i] 
5311.  Leicester  Literary  and  Philosophical  Society,    [i] 
5313.  Leicester  Town  Museum,    [ij 

Lewes. 

5315.  Sussex  ArchsBological  Society,    [i] 

Leyton  (Essex). 

5317.  Private  Observatory  of  Joseph  G.  Barclay,    [i] 

LiyerpooL 

.    5319.  Anthropological  Society  (care  of  William  Hitchwan,  M.  D., 

144  Pythian  Street,  Low  Hill,  Liverpool). 
5321.  Architectural  and  Archaeological  Society,  [i] 
5323.  Derby  Museum.    [iJ 

5325.  Free  Public  Library,  Museum,  and  Walker  Gallery  of  Art 
of  the  town  of  Liverpool,     [iii] 
[Geological  Magazine.    (See  London.)] 
5327,  Geological  Society,    [i] 
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5320.  Historic  Society  of  Lancasliire  and  Che&liiro  (care  of  Rnpert 
Lane,  Everton,  Liverpool),    [i] 

5331.  Literary  and  Philosophical  Society  (care  of  Royal  Institu- 
tion, Liverpool),    [iii] 

5a33.  Liverpool  Art  Club,    [i] 

5335.  Liverpool  Astronomical  Society  (care  of  Rev.  T.  E.  Espin, 
Church  Road,  West  Kirby,  Birkenhead). 

5337.  Liverpool  Chemists'  Association,    [i] 

5339.  Liverpool  Engineers'  Society,    [i] 

5341.  Liverpool   Geological  Association — Free  Public  Library 
(William  Brown  Street),    [i] 

5343.  Liverpool  Naturalists'  Field  Club,    [i] 

6345.  Liverpool  Polytechnic  Society,    fij 
[Observatory.    (See  Bidston.)] 

5347.  Royal  Institution,    [i] 

London. 

5349.  Her  Majesty  the  Queen  of  Great  Britain  and  Ireland,    [iiij 
5351.  William  Wesley  (Agent  of  the  Smithsonian  Institution,  'J8 

Essex  Street,  Strand),     [i] 
5353.  Aborigines  Protection  Society  (5  Tile  Street,  Chelsea,  S. 

W.).     [i] 
5355.  "Academy"  (27  Chancery  Lane),    [i] 
5357.  Aeronautical  Society  of  Great  Britain  (Maidenstone  Hill, 

Blackheath,  S.E.).     [i] 
5359.  Agent  General  for  Cape  Colony  (7  Albert  Mansion,  Victoria 

Street,  S.  W.).    [i] 
5301.  Agent  General  for  New  South  Wales  (5  Westminstx^^r  Cham- 
bers, Victoria  Street,  S.  W.).    fiJ 
53C3.  Agent  General  for  New  Zealand  (7  Westminster  Chambers, 

Victoria  Street,  S.  W.).    fi] 
5305.  Agent  General  for  Queensland  (Westminister  Chambers, 

Victoria  street,  S.  W.).    [i] 
5307.  Agent  General  for  Victoria  (8  Victoria  Chambers,  West- 
minster, S.  W.).    [i] 
5309.  American  Exchange  in  Europe  (449  Strand,  W.  C).     fi] 
5371.  Annals  and  Magazine  of  Natural  History  (care  of  Taylor  & 

Francis,  Red  Lion  Court,  Fleet  Street,  E.  C).    [i] 
5373.  Anthropological  Institute  of  Great  Britain  and  Ireland  (^» 

Hanover  Square,  W.).    [iii] 
5375.  '< Antiquary"  (ciuc  of  E.  Stock,  02  Paternoster  Row,  E. 

C).    [i] 
5377.  ArchjBological  Journal  [organ  of  the  Royal  ArchneologicMl 

Institute]  (Beford  Mansions,  Oxford  Street,  W.).    [i] 
5379.  Architectural  Publication  Society  (7  Whitehall  Yard,  S 

W.).    [i] 


<     4 
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6381.  Art  Union  of  London  (Strand,  W.  C).    [i] 

5383.  Arundel  Society  (24  Old  Bond  Street,  W.).    f i  | 

5385.  ABtronomical  Repfister  (care  of  Rev.  J.C.Jackson,  11  Angel 

Court,  Throgmorton  Street,  E.  C).    [i] 
5387.  «< Athenaeum"  (20  Wellington  Street,  Strand,  W.  C).    fi] 
5389.  Athenceum  Club  (Pall  Mall,  S.  W.).    [iii] 
5391.  Birkbeck  Literary  and  Scientiflc  Listitution  (Bream's  Build- 
ing, Chancery  Lane),    [i] 
5393.  Board  of  Admiralty  (Whitehall,  S.  W.).    [iii] 
5395.  Board  of  Trade  (Whitehall,  S.  W.),    [i] 
5397.  "  Bookseller  "  (care  of  Whittaker  &  Co.,  Ave  Maria  Lane, 

E.  C).     [i] 
6399.  British  Archaeological  Association  (32  Sackvillc  Street, 

Piccadilly,  W.).    [iii] 
5401.  British  Association  for  the  Advancement  of  Science  (22  Al- 
bemarle Street),     [iii] 
5403.  British  Homoeopathic  Society  (care  of  London  Hospital, 

Great  Ormond  Street,  Queen's  Square,  W.  C).    fi] 
5405.  British     Horological     Institute     (Northampton    Square, 

E.  C).     [i] 
5407.  British  Journal  of  Photography,     [i] 
5409.  British  Medical  Journal. 

[British  Meteorological  Society.   (See  Royal  Meteorological 

Society.)] 
5411.  British    Museum    (Great    Russell    Street,    Bloomsbury, 

W.C.).     [iii] 
5413.  British  Museum,   Natural    History   Division    (Cromwell 

Road,  South  Kensington,  S.W.). 
5415.  British  Museum,  Zoological  Department. 

[British  Pharmaceutical  Conference.    (Has  no  library.)] 
5417.  Camden  Society  (25  Parliament  Street,  S.W.).    [i] 
5419.  Chemical  News,  Boy  Court,  Ludgate  Hill,  E.C.).    [i] 
5421.  Chemical  Society  of  London  (Burlington  House,  W.).   [iii] 
5423.  Chemist  and  Druggist  (44  Cannon  Street,  E.  C).    [ij 
5425.  Central    Chamber  of   Agriculture    (21    Arundel    Street, 

Strand). 
5427.  Chinese  Customs  Office  (8  Storey's  Gate,  S.  W.).    [i] 

[Chronological  Institute.    (See  Horological  Institute.)] 
5429.  Civil  and  Mechanical  Engineers'  Society  (7  Westminster 

Chambers,  Victoria  Street,  S.W.).    [i] 
5431.  City  and  Guild  of  London  Institute  for  the  Advancement 

of  Technical  Education  (Mercer's  Hall,  E.G.)     [iJ 
5433.  Civil  Service  Commission  (Westminster,  S.  W.).     [i] 
5435.  Clinical  Society  (0:5  Dinifrs  Street,  Beford  Street, W.)     [iJ 
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5437.  Cobden  Club  (care  of  Mr.  Go  wing,  Cupper  Park  Tload, 
Haverstock  Hill,  N.  W.).    fi] 

5439.  Committeo  on  Solar  Physics  of  the  Lords  of  the  Commit- 
tee of  Council  on  Education. 

5441.  Commissioners  in  Lunacy. 

5443.  "Contemporary  Eeview"  (care  of  Kegan,  Paul  &  Co.,  Pa- 
ternoster Eow). 
[Corps  of  Royal  Engineers.    (See  Chatham.)] 

5445.  Crown  Agents  for  the  Colonies  (Colonial  Oflice  Building, 
Downing  Street),    [i] 

5447.  "  Daily  News"  Shipping  and  Mercantile  Gazette  (Bouverie 
Street,  Fleet  Street,  E.  C). 

5449.  "Diplomatic    Review''    (7    Colbridge    Road,    Finsbury 
Park),    [i] 

5451.  Duke  of  Northumberland  (2  Grosvenor  Place,  S.  W.).    [iii] 

5453.  Early  English  Text  Society  (care  of  F.  J.  Fnrniwall,  M.  A., 
3  St.  George's  Hill,  Primrose  Hill),    [i] 

5455.  East  India  Association  (20  Great  George  Street,  West- 
minster, S.  W.).    [ij 

5457.  "  Electrical  Review  "  (22  Paternoster  Row),    fi] 

6459.  English  and  Foreign  Electrotype  Agency. 

5461.  English  Mechanic  and  World  of  Science  (31  Tavistock 
Street,  Covent  Garden),    [i] 

5463.  Entomological    Society  (11    Chandos    Street,  Cavendish 
Square,  W.).    [iii] 

5465.  "  Entomologist"  (care  of  West  &  Newman,  58  Hatton  Gar- 
den, E.  C).    [iJ 

6467.  "  Entomologists' Monthly  Magazine"  (careof  J.  Van  Voorst, 
1  Paternoster  Row,  E.  C).    [iJ 

6469.  Epidemiological  Society  (11  Chandos  Street,  Cavendish 
Squate,  W.).    [i] 
[Ethnological  Journal.    Journal  of  the  Anthropological 

Institute.] 
[Ethnological    Society.     Identical  with  Anthropological 
Institute.] 

5471.  "  European  Mail "  (care  of  Allen  &  Co.,  Waterloo  Place, 
S.  W.). 

5473.  "  Fish  Trades  Gazette"  (E.  E.  Hyde,  191  Fleet  Street,  E.  C). 

5475.  Fishery  Department,  Home  Office  (Whitehall,  S.  W.).    -[i| 

5477.  "  Fishing  Gazette  "  (Fetter  Lane,  E.  C).    [i] 

5479.  Folk  Lore  Society  (care  of  G.  L.  Gomme,  2  Park  Villas, 
Londsdale  Road,  Barnes),    [i] 

5481.  "  Fortnightly  Review  "  (care  of  Chapman  &  Hall,  12  Hen- 
rietta Street,  Covent  Garden,  W.  C).    [iJ 
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5483.  Free  Public  Library  (23  Great  Smith  Street,  Westminster, 
8.  W.).    [i] 

5485.  Free  Public  Library  in  the  office  of  the  Commissioners  of 
Patents  for  Inventions  (Southampton  Building,  Chan- 
cery Lane,  W,  C).    [iii] 

5487.  Prof.  W.  H.  Flower  (Natural  History  Division,  British  Mu- 
seum, South  Kensington),    [ij 

5489.  "  Gardeners'  Chronicle.^    fi] 

[Geographical  Magazinie,  now  Journal  of  Royal  Geograph- 
ical Society.] 
[Geological  Associatiofi.    Identical  with  Geologists'  Asso- 
ciation.] 

5491.  Geological  Department,  Home  Office,    [i] 

5493.  Geological  Magazine  (care  of  Triibner  &  Co.,  Ludgate  Hill, 
E.  C).    [i] 
[Geological  Record.    (See  Bath.)] 

5495.  Geological  Society  of  London  (Burlington  House,  W.).  [iii] 

5497.  Geological  Survey  of  Great  Britain  (Jermyn  Street, 
S.  W.).    [i] 

5499.  Geologists'  Association  (University  College,  Gower  Street, 

W.  C).    [i] 
[Great  Seal  Patent  Office.    (See  Free  Public  Library  in 
the  office  of  the  Commissioners  of  Patents  of  Inven- 
tions.)] 

5501.  Gresham  College  (91  Gresham  Street,  E.  C).    [i] 

5503.  "Grevillea"  (care  of  Williams  &  Norgate,  14  Henrietta 
Street,  Covent  Garden,  W.  C).    [i] 
[Guy's  Hospital  Physical  Society  (9  St  Thomas  Street, 
Borough,  S.  E.).    (See  Museum  of  Guy's  Hospital.)] 

5505.  Hakluyt  Society  (care  of  Mr.  Clark,  30  Sardinia  Street,  Lin- 
coln's Inn,  W.  C).    [iJ  • 

5507.  Hardwicke's  Science  Gossip  (care  of  Chatto  &  Windus, 
Piccadilly,  W,).    [i] 

5509.  Harveian  Medical  Society  of  London  (Staflford  Rooms, 
Titchebome  Street,  Edgeware  Road,  W.).    [i] 

5511.  " Herald  of  Peace"  (care  of  Pasamore  &  Alabaster,  4  Pater- 
noster Building,  E.  C).    [i] 

5513.  Historical  Society  (10  Chandos  Street,  Cavendish  Square, 
W.). 

5515.  Home  Department,  Home  Office  (Whitehall,  S.  W.).     [i] 

5517.  Howard  Association  (6  Bishopsgate  Street  Without,  E.  C.). 

5519.  Hudson's  Bay  Company's  Library  (1  Lime  Street,  E.  C).    [i] 

5521.  Hunterian  Society  (care  of  London  Institution,  Fiusbury 
Circus,  E.  C).    [i] 
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5523.  Hjilrographic  Office  of  the  Admiralty  (Wbitebal],S.W.)-  [i] 
[Impeiial  Moseam  for  India  and  tbe  Colonies.    (Sec  Library 
<^  the  Secretary  of  State  for  India.)] 

5525.  In^^ector  General  of  Fortifications  (Horse  Guards,  Wbite> 
hall,S.W.).    [i] 

5527.  Institiite  of  Aetoaries  of  Great  Brit;un  and  Ireland  (address 
to  the  care  of  Statistical  Society,  9  Adelphi  Terrace>, 
Strand,  W.  C).    [ui] 

5529.  Institute  of  Mechanical  Engineers  [from  Birmingham]  (10 
Victoria  Chambers,  Victoria  Street,  S.  W,).    [i] 

5531.  Institution  of  Civil  Engineers  (25  Great  George  Street, 
Westminster;  S.  W.).    [iii] 

5533.  Institution  of  Ilydronomical  and  Nautical  Engineers  (care 
of  Mr.  Potter,  31  Poultry,  E.  C).    [i] 

5535.  Institution  of  Naval  Architects  (5  Adelpbi  Termce,  Strand, 
W.  C.) 

5537.  Intelligence  Branch,  War  Office  (18  Queen  Anne's  Gate, 
S.  W.).    fi] 

6539.  Iron  and  Steel  Institute  (care  of  E.  &  F.  N.  Spon,  Savoy 
Street,  Strand),    [i] 

6541.  "  Iron  »  (ICl  Fleet  Street),    [i] 

6543.  Journal  of  the  lioyal  Geographical  Society  (formerly  Geo- 
graphical Magazine). 
[Journal  of  Gonchology.    (See  Leeds).] 
[Journal  of  Philology.    (See  Cambridge).] 
[Journal  of  the  Boyal  Agricultural  Society.   (Identical  with 

tbe  Royal  Agricultural  Society.) 
[Journal  of  the  Royal  Anthropological  Society.    (Identical 
with  Boyal  Anthropological  Institute.)] 

6545.  Journal  of  Science  (3  Boy  Court,  Ludgate  Hill),    [i] 

[Journal  Society  of  Arts.  (The  organ  of  the  Society  for  tbe 
Encouragement  of  Arts,  Manufactures,  and  Com- 
merce.)] 

6547.  "  Knowledge''  (care  of  Wy man  &  Sons,  Green  Queen  Street, 
W.  C).    [i] 

6549.  "Land  and  Water  "(SaUsbury  Court,  Fleet  street,  E.C.).    [i] 

6551.  Library  Association  of  tbe  United  Kingdom  (13  South 
Square,  Gray's  Inn,  W.  C).    fi] 

5553.  Library  of  tbeCommittee  of  Privy  Council  for  Trade  (White- 
hall, S.  W.).    [iii] 

5555.  Library  of  Corporation  of  City  of  London  (Guildhall,  E.  C). 

[iii] 
5557.  Library  of  the  Foreign  Office  (Whitehall,  8.  W.).    [i] 

5559.  Library  of  the  House  of  Commons  (Westminster,  S.  W.), 

fiii) 


204  LIST   OP   FOREIGN    CORRESPONDENTS. 

London — Continued. 

5561.  Library  of  tlio  House  of  Lords  (Westminster,  S.  W.).     [i| 
5563.  Library  of  the  Secretary  of  State  for  India  (India  Office),  [i  j 
["  Life  Boaf    (This  is  the.organ  of  the  Royal  National  Life 
,  Boat  Institution.)] 

5565.  Lindley  Library,  Koyal  Horticultural  Society,  South  Ken- 
sin^i^tOQ   (care  of  Dr.  M.  T.  Masters,  41  Wellington 
Street,  Strand,  W.  C).    [i] 
5567.  Linna^n  Society  (Burlington  House,  W.).     fiii] 
5569.  Live  Stock  Journal  (La  Belle  Sauvage  Yard,  Ludgate  Hill, 

E.G.).    [i] 
6571.  Local  Government  Board  (Whitehall,  S.  W.)     fi] 
5573.  London  and  Middlesex  Archajological  Society  (4  St.  Mart  in's 

Place,  Trafalgar  Square,  W.  C).     fi] 
6575.  London,  Edinburgh,  and  Dublin  Vhilosopliical  Magazine 

(care  of  Taylor  &  Francis,  Ited  Lion  Court,  Fleet  Street, 

B.C.).    fi] 
5677.  London  Hospital,     fi] 

557f>.  London  Illustrated  News  (198  Strand,  W.  C).     fi] 
5581.  London  Institution  (Finsbury  Circus,  K.  C).     fiii] 
5583.  London  Library  (12  St.  James  Square,  S.  W.).     fiii] 
6585.  Loudon  Mathematical  Society  (22  Albemnrle  Street,  W.)   [i| 
5587.  London  Mechanics'  Institution,     fi] 
6589.  London  Societyfor  Promoting  Christianity  among  the  Jews 

(16  Lincoln's  Inn  Fields,  W.  C).     fij 
5591.  Lords  of  Her  Majesty's  Treasury,     fi] 
5593.  Mark  Lane  Express  (Clement's  Inn  Passage). 
5595.  Medical  Press  and  Circular. 
5597.  Medical  Society  of  London  (11  Chandos  Street,  Cavendish 

Square,  W.).     |i] 
6599.  Medical  Times  (care  of  J.  &  A.  Churchill,  Now  Burlington, 

S.W.).    fi] 
5601.  Meteorological  Office  (116  Victx)ria  Street),     fi] 

fMeteorological  Society.     (See  Koyal  Meteorological  Soci- 
ety.)] 
6603.  "Mind"  (Williams  &  Norgate,  14  Henrietta  Street,  Covent 

Garden,  W.  C).    fi] 
5605.  Mineralogical  Magazine  (care  of  11.  H.  Scott,  116  Victoria 

Street,  S.  W.).    fi) 
5607.  Mineralogical    Society  of   Great  Britain  (care  of   K.  H. 

Scott,  116  Victoria  Street,  S.  W.).  fi] 
5609.  Mining  Journal  (2(5  Fleet  stn»et,  E.  C).  fi] 
5611.  Mining  World  (234-236  Gresham  House,  Old  Broad  Street, 

E.  C).     fi] 
5613.  Museum  of  Guy's  Hospital  (9  St.  Thomas  Street,  Borough^ 

S.  E.).    fi] 
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5015.  Maseuin  of  Practical  Geology  (Jenny n  Street,  S.  W.).    |iiij 
5017.  Natioual  Association  for  tlic  Promotion  of  Social  Science  (1 

Adams  Street,  Adelplii,  W.  C).     [ij 
5019.  "Nature"  (care  of  Macmillau  &  Co., Bedford  Street,  Strand, 

W.  C).    [i] 
5GU1.  Nautical  Almana<5  Office  (Veudom  Buildings,  Gray's  Inn, 

W.  C).     [i] 
5U1'3.  Nineteenth  Century  (care  of  Kegan,  Paul  &  Co.,  Pater- 
noster Square,  E.  C).    fij 
(Numismatic  Chronicle.    (Organ  of  Numismatic  Society.)] 
5025.  Numismatic  Society  (22  Albemarle  Street,  W.).    [iJ 
5027.  *' Observatory"  (care of  Taylor  &  Francis,  Ecd  Lion  Court, 

Fleet  Street,  E.  C).    (iJ 
5029.  Obstetrical  Society  of  London  (53  Bcrners  Street,  W.).     fi] 
5(i:;i.  Odontological  Society  of  Great  Britain  (Leicester  Square, 

W.  C).     [i] 
50:j:3.  Palajontographical  Society  (Burlington  Ilouse,  W.).     fi] 
fPalieontological  Society.    (Identical  with  Palajontograph- 

ical  Society.)] 
5035.  Palestine  Exi)loration  Fund  (1  Adam  Street,  Adelphi,  VV. 

C).    [i] 
5037.  Pathological  Society  (53  Berners  Street,  W.).    fi] 

f  Pharmaceutical  Journal  and  Transactions.     (Organ  of  the 

Pharmaceutical  Society.)] 
5039.  Pharmaceutical  Society  (17  Bloomsbury  Square,  W.  C). 

fi] 
5041.  Philological  Society  (care  of  University  College,  Gower 

Street,  W.  C).     fiii] 
5043.  Photographic  Society  (5a  Pall  Mall  East,  S.  W.).    fi] 
5045.  Physical  Society  of  London  (Science  Schools,  South  Ken 
sington).    fij 
fPopular  Science  Review.    (Discontinued.)] 
5047.  PostOflice  Library  and  Literary  Association  (St.  Martin's 
LeGrana,  E.  C).    [i] 
fPublic  Free  Library.     (Identical  with  Free  Public  Li- 
brary.)] 
[Quarterly  Journal  of  Science.    (Same  as  Journal  of  Sci- 
ence.)] 
[Queensland  Governnient  Agency  (1  Westminster  Cham- 
ber, S.  W.).]     (Same  as  5305.) 
5049.  Quekett  Microscopical  Club  (University  College,  Gower 

Street,  W.  C).     fi] 
5051.  Ray  Society  (Burlington  House,  W.).     fi] 

[Ufcord  Offi(u%  India  OHice.     (See  Library  of  tin*  Secretary 
of  Stale  for  liidi:!.) 
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5G53.  licform  Club  (Pall  Mall,  S.  W.).     fi] 

5G55.  "  Reliquary"  Quarterly  Archajolofjical  Journal  and  Review 
(Beuirose  &  Sons,  I^aternoster  Square).    [i| 

5057.  Royal  Agricultural  Society  of  England  (llanover  Square, 
W.).    fiii] 

5059.  Royal  Arcbaeological  Institute  of  Great  Britain  and  Ireland 
(Oxford  Mansions,  Oxford  Street,  W.).    [iii] 

6001.  Royal  Asiatic  Society  of  Great  Britain  and  IiH^land  (Albe- 
marle Street,  W.).    [iii| 

6003.  Royal  Astronomical  Society  (Burlington   House,   Picca- 
dilly, W.).    [iii] 

6005.  Royal    Botanic    Society    (Inner    Circle,  Regent's    Pink, 
N.  W.).     [i] 

6007.  Royal  College  of  Physicians  of  London  (Pall  Mall  Ejujt).  fi) 

6009.  Royal  College  of  Surgeons  of  England  (Lincoln's  Inn 
Fields,  W.  C).    [iii] 

6071.  Royal  Colonial  Institute  (15  Strand,  W.  C).    [i] 

[Royal  Engineers'  Headquarters  Library.  (See  Cbatliam.)] 
[Royal  Engineers'  Institute.    (See  Chatham.)] 

5073.  Royal  Geographical  Society  of  London   (1  Savile  Row, 
W.).    [iii] 
[Royal  Geological  Society.    (Identical  with  Geological  So- 
ciety.)] 

6676.  Royal  Historical  Society  (11  Chandos  Street,  Cavendish 
Square),     [i] 

6077.  Royal  Horticultural  Society  of  London  (South  Kensington, 
8.  W.).    [iii] 

6679.  Royal  Humane  Society  (4  Trafalgar  Square).    |i] 

6681.  Royal  Institute  of  British  Architects  (9  Conduit  Street, 
W.).    [i] 

6683.  Royal  Institution  of  Great  Britain    (Albemarle  Street, 
W.).    [iii] 

6685.  Royal  Medical  and  Chirurgical  Society  (63  Bemers  Street, 
W.).     [i] 

5687.  Royal  Meteorological  Society  [formerly  Meteorological  So- 
ciety, and  later  British  Meteorological  Society],    [i] 

5689.  Royal    Microscopical    Society    (King's    College,  Strand, 
W.C).    [iii  I 
[Royal  Military  College.    (See  Farnboro'.)] 

6691.  Royal    National  Life-Boat  InstituMou  (14  John  Street, 
Adelphi).    [i] 
[Royal  School  of  Mines.    (Same  as  Museum  of  Practical 
Geology.)] 

5693.  Royal   Society  of  Literature   (22   Dclaliay   Street,  West- 
minster),    [i] 
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London — Continned. 

5C05.  Royal  Society  of  London  (Burlington  House,  W.).     [ii| 
5G97.  Koyal  United  Service  Institution  ( Whitehall,  S.W.).    [ij 
5C99.  Saint  Bartholomew's  Hospital  (Sinithfleld,  E.  C).     [i] 
5701.  Saint  George's  Hospital  (Hyde  Park,  W.).    [iJ 
5703.  Saint  Thomas's  Hospital  (Albert  Embankment,  S.  E.).    fij 
5705.  Ssdnion  Fishery  Office  (Whitehall,  S.  W.).    [i] 
5707.  Science  and  Art  Department  (South  Kensington),    [iiij 
fScii^ntific  Club.    (Dissolved.)] 

[Science  Gossip.    (See  Hardwicke's  Science  Gossip.)] 
[SeientilicOpinion.   (Same  as  English  Mechanic  and  World 

of  Science.] 
[Scientific  Roll.    (Irregular.]) 
5709.  Selenographical  Society  (care  of  Royal  Astronomical  So- 
ciety, Burlington  House,  W.).    ]\\ 
5711.  Symons'  Monthly  Meteorological  Magazine  (02  Camden 
Square,  N.  W.).     f 
fSilk  Supply  Association.     (Discontinued.)] 
[Social  Science  Association.   (Same  as  National  Association 
for  the  Promotion  of  Social  Science.)] 
5713.  Society  of  Antiquaries  of  London  (Burlington 'House,  W.) 

-     m] 

5715.  Society  of  Apothecaries  of  London  (Water  Lane,  Black- 
friars,  E.  C).     [i] 

5717.  Society  of  Biblical  Archjeology  (11  Hart  Street,  Blooms- 
bury),    fi] 

5719.  Society  of  Cymmarodrin  (Lonsdale  Chambers,  Chancery 
Lane). 

5721.  Society  for  the  Encouragement  of  Arts,  Manufactures,  and 
Commerce  (John  Street,  Adolphi,  W.  C).     [iii] 

5723.  Society'  for  the  Promotion  of  Christian  Knowledge  (North- 
umberland Avenue,  S.  W.).    [i] 

5725.  Society  for  the   Promotion  of  Hellenic  Studies  (care  of 
Macmillan  &  Co.,  Bedford  Street,  Strand),    [i] 

5727.  Society  for  the- Propagation  of  the  Gospel  in  Foreign  Parts 
(19  Delahay  Street,  Westminster,  S.  W.).    [i] 

5729.  Society  of  Engineers  (6  Westminster  Chambers,  Victoria 
*      Street,  S.W).     [i] 

6731.  Society  of  Public  Analysts  (37  Lombard  Street,  E.  C).    fi] 

5733.  Society  of  Telegraph  Engineers  (4  Broad  Sanctuary,  West- 
minster, S.  W.).     [i] 

5735.  South  Kensington  Educational  Library. 

5737.  South  Kensington  Museum.     [iJ 

I  Stat  istical  Society,  King's  College.    (Identical  with  Statis- 
tical Society  of  London.)] 
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London — Continued. 

5739.  Stalistical  Society  of  London  (9  Adelphi  Terrace,  Strand, 

W.  C).     [iii] 
57'U.  Surrey  Archajlogical  Society  (8  Dane'8  Inn,  Stmud,  W. 

C).    [ij 
5743.  Syrio-Egyptian  Society  (9  Conduit  Street,  W.).    [iJ 

6745.  *'The  Aquarium''  (1  WestminRter,  S.  W.).     [i] 

5747.  '^Tlie  Economist"  (349  Strand,  W.  C).    [i] 

5749.  ^^Tbe  Colliery  Guardian  and  Journal  of  the  Coal  and  Iron 
Trades.''    [iJ 

5751.  "The  Electrical  Review  and  Telegraphic  Journal "  [form- 
erly the  Telegraphic  Journal]  (22  Paternoster  Row, 
E.  C).    [i] 

5753.  »*  The  Electrician." 

5755.  *»  The  Engineer  "  (IG3  Strand,  W.  C).    [i] 

5757.  *'  The  Engineering"  (35  and  3G  Bedford  Street,  Strand).  [iJ 

5759.  ''  The  Field  "  (340  Strand,  W.  C).    [iJ 

5701.  "The  Garden"  (37  Southampton  Street, Covent  Garden,  W. 
C).    [i] 

5703.  "  The  Ibis"  (1  Paternoster  Eow,  E.  C). 

5705.  "The  Lancet." 

f"  The  Oriental"    (Ceased  to  appear.)] 

5707.  "  The  Statesman's  Yearbook."    [i] 

5709.  "The  Spectator"  (Wellington  Street,  Strand,  W.  C).    [i| 
["  The  Telegraphic  Journal."    (See  "  The  Electrical  Review 
and  Telegraphic  Journal.")] 

5771.  "TheTimes"  (Printing  House  Square, Blackfrians, E.G.).  [i] 

6773.  Trawling  Commission. 

5775.  Triibner  &  Co.  (57  and  59  Ludgate  Hill,  E.  C).     [iJ 

5777.  University  College  (Gower  Street,  W.  C).     fi] 

5779.  U.  S.  Dispatch  Agency  (4  Trafalgar  Square,  W.  C). 

5781.  Victoria  Institute  [or  Philosophical  Society  of  GreatBritaiu] 
(8  Adelphi  Terrace,  W.  C).    fi] 

5783.  Willughby  Society  for  the  Reprinting  of  Scarce  Ornitho- 
logical Works  (0  Tenterdcn  Street,  Hanover  Square, 
W.).    [i] 

5785.  Worshipful  Company  of  Clockmakers  (Town  Clerk's  Office, 
Guildhall,  E.  C).    [iJ 
[Zoological  Department  of  the  British  Museum.  (SceBritish 
Museum.)] 

5787.  Zoological  Record  Association  (care  of  Van  Voorst,  1  Pater- 
noster Row,  E.  C).     [i] 

5789.  Zc)o]o;,nciil  Society  of  London  (1  Hanover  Square,  W.).  [iii] 

5791.  "Zool();,nst"  (care  of  Van  Voorst,  1  Paternoster  Row,  E.  C). 
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Low6itoft. 

5793.  Norfolk  and  Suffolk  Fish  Acclimatization  Society,    [ij 

Xaodeifleld. 

5795.  Macclesfield  Society  for  Acqairing  Usefal  Knowledge,    [i] 

Maidftona 

5797.  Kent  Archaeological  Society,    [i] 

Hanchefter. 

5799.  Gbetham's  Library,     [i] 

5801.  Geological  Society  (36  George  Street),    fi] 

5803.  Lancashire  Independent  Oollege.    [i] 

5805.  Literary  and  Philosophical  Society  of  Manchester  (36  George 
Street),    [iii] 

5807.  Manchester  FieldNaturalists'andArchadologists' Society,  [i] 

6809.  Manchester  Literary  Club,    [i] 

5811.  Manchester  Pnblic  Free  Library  [formerly  <^and  Muse- 
um^],   [iii] 

5813.  Manchester   Scientific  Students'  Association   (97  Bridge 
Street),    [i] 

5815.  Numismatic  Society,    [i] 

6817.  Jwen's  College,    fiii] 

[^^  Universal  Engineer.''    (Discontinaed.)] 

6819.  Vegetarian  Society  (56  Peter  Street). 

Ktrlborongh. 

5821.  Marlborongh  College  Natural  History  Society,    [i] 

lewbury. 

6823.  Newbury  District  Field  Club,    [i] 

lewetitle  {Staffordshire). 

6825.  North  Staffordshire  Naturalists'  Field  Club,    [i] 

Itwoastle-npon-Tyiia 

6827.  Antiquarian  Society,    [i] 

6829.  Durham  Oollege  of  Science  [formerly  Oollege  of  Physioal 

Science],    [i] 
6831.  Oentral  Exchange,  News  Boom,  Art  Gallery,  and  Industrial 

Exhibition,    [i] 
6833.  Literary  and  Philosophical  Society.    [1] 
6835.  Natural  History  Society  of  Northumberland,  Durham,  and 

Newcastle-upon-Tyne  (Museum,  Newcastle),    [ill] 
6837.  North  of  England  Institute  of  Mining  and  Mechanical  En 
gineers.  .  [i] 
[North  Staffordshire  Naturalists'  Field  Olub.    (See  New- 
castle, Staffordshire.)] 
[Public  Libraries.    (See  Central  Exchange,  &c)] 
[Beading-Boom.    (See  Central  Exchange,  &c)] 
6839.  Tyneside  Naturalists'  Field  Club  (Museum,  Newcastle),  [i] 
H.  MiA.  16 14 
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Hotwioh. 

5841.  Korfolk  and  Norwich  ArchsBologioal  Society.    [1] 
5843.  Norfolk  and  Norwich  Moseum.    [i] 
5845.  Norfolk  and  Norwich  Natnralists'  Society,    [i] 
5847.  Norwich  Geological  Society,    [i] 

Hottingkam. 

5849.  Free  Library  and  Mnseum  of  the  Borongh  of  Nottang- 

ham.    [i] 
5851.  Nottingham  Literary  and  Philosophical  Society. 
5853.  Nottingham  Mechanics'  Association  (Mechanics'  Hall  Li- 

brary).    [i] 
5855.  Nottingham  School  of  Art.  [i] 
5857.  United  Lunatic  Asylum,    [ij 

Oldham. 

5859.  Oldham  Free  Beference  Library,  Museum^  and  Art  (Gal- 
lery. 

OMOlt 

5861.  Os6olt  OoUege,  Erdington,  Birmingham. 
5863.  St  Mary's  College. 

Oxford. 

5865.  Ashmolean  Society,    [i] 

5867.  Bodleian  Library,    [iii] 

5869.  Library  of  the  Sumerville  Hall  for  Ladies. 

5871.  Magdalen  College,    [i] 

5873.  Museum  of  Natural  History,     [i] 

5875.  Oxford  Architectural  and  Historical  Society  (17  New  Inn 

Hall  Street). 
5877.  Oxford,  &c.j  Messenger  of  Mathematics. 
5879.  Oxford  Free  Library,    [i] 

[Oxford  University  Library.   (Same  as  Bodleian  Library.)] 
5881.  Oxford  University  Entomological  Society,    [i] 
5883.  Oxford  University  Indian  Institute. 
5885.  Oxford  University  Observatory.    [iJ 
5887.  Badcliffe  Library  (Museum),    [i] 
5889.  Badcliffe  Observatory,    [iii] 

[Savilian  Observatory.] 

Penzance. 

5893.  Natural  History  and  Antiquarian  Society,    [i] 

5895.  Penzance  Public  Library,    [i] 

5897.  Boyal  Oeological  Society  of  Cornwall,    [i] 

PlymontL 

[Devonshire  Association  for  the  Advancement  of  Sdenoei 

Literature,  and  Arts.    (See  Exeter.)] 
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5899.  Plymouth  Institation  and  Devon  and  Oomwall  Fatnral 

History  Society,    [i] 
5901.  Plymouth  Free  Library  [formerly  Mnaenm].    [i] 

Pdfrtmumth. 

5903.  Boyal  Naval  College,    [i] 

HwUHng. 

5905.  Public  Library  and  Mnaeum. 

Sadrnth. 

5907.  The  Mining  Association  and  Institute  of  OomwalL    [i] 

Biehmond  (Burreif). 

5909.  Free  Public  Library. 

Biehmond  ( TarJahire). 

5911.  Richmond  and  North  Biding  Naturalists'  Field  Olub.  [i] 

Bugby. 

5913.  Natural  History  Society  of  Bugby  SchooL    fi] 
5915.  Temple  Observatory,    [i] 

Byde  (Isle  of  Wight). 

5917.  Philosophical  and  Scientific  Sooiely.    (i] 

St  Albans. 

5919.  St  Albans' Architectural  and  Archaeological  Society,  [i] 

Salford. 

5921.  Saiford  Boyal  Museum  and  Library,    [i] 
5923.  Town  Ooundl  of  Salford.    [i] 
5925.  Working  Men's  College,    [i] 

Salislmry. 

5927.  Blackmore  Museum. 

Ssndhunt 

[Boyal  Military  Oollege.    (See  Famsboro^.)] 
[Boyal  Staff  Oollege.    (See  Famsboro^.)] 
ShefBeld. 

5929.  Firth  Oollege.    [i] 

5931.  Literary  and  Philosophical  Society,    [i] 

Southampton. 

5933.  Hartley  Listitution..    [iii] 

5935.  Ordnance  TrigonometriciEd  Survey  of  Great  Britain  and 

Ireland  (1  St  Martm's  Place,  London,  W.  0.).    [i] 
5937.  South  of  England  Literary  and  Philosophical  Society,    [i] 
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Sonthport 

5939.  Aqaariam.     [i] 

5941.  Free  Public  Library,    [i] 

South  Shields. 

6943.  Public  Free  Library,    [i] 

Shrewsbury. 

5945.  Shropshire  Arcbseological  and  Natural  History  Society.  [1] 

Staines. 

5947.  Boyal  India  Engineering  Oollege.    [i] 

Stoke-on-Trent. 

5949.  Free  Library  and  Museum  [formerly  Athenaeum]. 
5951.  North  Staffordshire  Institute  of  Mining  and  Mechanical 
Engineers,    [i] 

Taunton. 

5953.'  Somersetshire  Archseological  and   Natural   History  So- 
ciety,   [ij 

Teignmonth. 

[Teign  Naturalists'  Field  Club.    {See  Exeter.)] 

Torquay. 

5955.  Natural  History  Society,    [i] 

Tmra 

[Miners'  Association,  &c.    (See  Oambome.)] 

[Mineralogical  Magazine.    (See  London.)] 

[Mineralogical  Society.    (See  London.)] 

5957.  Boyal  Institution  of  Oomwall.    [i] 

Twickenham. 

5959.  Twickenham  Economic  Museum,    [i] 

Warrington. 

5961.  Warrington  Museum,    [i] 

Warwick. 

5963.  Warwickshire  Natural  History  and  Archaeological  Soci- 
ety,   [i] 
Watford. 

5965.  Hertfordshire  Natural  History.  Society  and  Field  Olub 
(care  of  Mr.  Hopkinson,  95  New  Bond  Street,  Lon- 
don, W.)    [i] 
Wellington. 

[Wellington  Oollege.    (See  Wokingham.)] 

Whalley  (La/noashire). 

5967.  Stonyhurst  College,    [i] 

5969.  Stonyhurst  Oollege  Observatory,    [i] 
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Whitby. 

5971.  Literary  and  Philosophical  Society  Maseam.    [i] 

Wigan. 

5973.  Mining  School. 

Winehester. 

[Winchester  and  Hampshire  Scientific  and  Literary  Soofp 
ety.    (Dissolved.)] 
Windflor. 

[Eton  College.    (See  Eton.)] 
5975.  Boyal  Library,    [i] 

Wokingham. 

5977.  Wellington  Oollege  Katnral  History  Society  [formerly  in 
Wellington  (address  parcels  <^  Wellington  OoUege^ 
Berkshire,  South  Eastern  Bailway).    [i] 

Wolyerhampton. 

5979.  Association  of  Chemists  and  Dmggists. 

Woolwidh. 

5981.  Boyal  Artillery  Institution,    [iiij 
5983.  Boyal  Military  Academy,    [iii] 

Wyoomhe  (Buckinghamshire). 

5985.  High  Wycombe  Natural  History  Society,    [i] 

Tork. 

[Yorkshire  Agricultural  Society.] 

5987.  Yorkshire  Philosophical  Society,    [i] 

IBBLAND. 

Annagh. 

5989.  Observatory,    [iii] 
5991.  Public  Library,    [iii] 

BdllMt 

5993.  BelfiAst  Institution,    [i] 

5995.  Bel£ftst  Naturalists'  Field  Club,     [i] 

5997.  Ohemico- Agricultural  Society  of  Ulster,    [i] 

5999.  Flax  Supply  Extension  Association,    [i] 

6001.  Natural  History  and  Philosophical  Society.    [iiiJ 

6003.  Northeast  Agricultural  Association,    [i] 

6005.  Queen's  Oollege.    [iii] 

CoUooney. 

6007.  Markree  Observatory,    [i] 

Ciork. 

6009.  Chamber  of  Commerce. 
6011.  Christian  Schools. 
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Oork — Oontmaed. 

6013.  Oavierian  and  ArchsBological  Society,    fi] 

6016.  Library  of  Qaeen's  College,    [iii] 

6017.  Boyal  Oork  Institution,    [i] 

DvUiiL 

6019.  OathoUc  College  of  Ireland,    [iii] 
6021.  Chemical  Society  of  Dnblin.    [i] 

['^Copemicns"  International  Joamal  of  Astronomy.    (I>i8- 

continaed.)] 
[Deaf  and  Dumb  InAtitation  of  Oabra.    (Identical  with 
St.  Joseph's  Gabra  Institution,  the  former  the  femaley 
the  latter  the  male,  institution.)] 
[Dublin  Geological  Society.    (See  Boyal  Greologioal  Society 
of  Ireland,  No.  6065.)]  ' 

6023.  Dublin  Library  (D'Oliver  street). 

[Dublin  Quarterly  Journal  of  Science.    (Discontinued)] 
6025.  Dublin  Society  of  Natural  History,    [i] 
6027.  DubUn  University,    [ij 
6029.  Dublin  University  Biological  Association. 
6031.  Dublin  University  Philosophical  Association. 

[Dublin  University  Zodlogical  Botanical  Association.  (Dis- 
solved.)] 
6033.  Freeman's  Journal. 
6035.  Geological  Survey  of  Ireland,    [i] 
6037.  Institution  of  Civil   Engineers   of  Ireland   (35  Dawson 

street),    [i] 
6039.  Institution  for  Deaf  and  Dumb,  Claremont  Olasnevin.    [i] 
6041.  Irish  Archaeological  and  Celtic  Association. 
6043.  Irish  Fisheries  Commission. 
6045.  Irish  Medical  Association,    [i] 
6047.  Journal  of  Medical  Science. 
6049.  Library  of  Trinity  College,    [iii] 
6051.  National  Library  of  Ireland,  Science  and  Art  Department 

(Leinster  House,  Eildare  Street),    [i] 
6053.  Observatory  of  Trinity  College,    [i] 
6055.  Pharmaceutical  Society,    [i] 
6057.  Boyal  Agricultural  Society,    [i] 
6059.  Boyal  College  of  Surgeons  in  Ireland. 
6061.  Boyal  Dublin  Society  (Kildare  Street),    [iii] 
6063.  Boyal  Ceographical  Society. 
6065.  Boyal  Geological  Society  of  Ireland,    [i] 
6067.  Boyal  Irish  Academy,    [iii] 

6069.  Boyal  Zoological  Society  of  Ireland.    [Has  no  library.] 
6071.  St.  Joseph's  Cabra  Institution  for  the  Deaf  and  Dumb. 
[See  also  Deaf  and  Dumb  Institution  of  Cabra.  J    [i] 
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Dimiiiik. 

6073.  Obaervatorj.    [i] 

8075.  *^  Uianiay"  InternationalJoiinial  of  Astronomy,    [i] 

■miik 

6077.  PabUo  Library. 

Oalway. 

6079.  Library  of  Queen's  OoUege.    [iii] 

KSkeiiny. 

6081«  Boyal  Historical  and  Archaeological  Association  of  Lreland 
(packages  to  be  addressed  to  Bev.  J.  Oraves,  care  of 
McOlashan  &  Oill,  60  Upper  Sackville  Street,  Dub- 
lin, per  Hayden  &  Oo.«  Warwick  Sqaare,  London, 

B.C.).    [i] 
LondonlflRy. 

6083.  Magee  Oollege.    [iii] 

XaynootL 

6085.  St  Patrick's  College,    [iii] 

Pianonstown. 

6087.  Lord  Bosse's  Observatory. 

Talamda. 

6088.  Observatory  of  the  London  Meteorological  Office  (address 

116  Victoria  Street,  London),    [i] 

SOOTLAin). 

Aberdssn. 

6001.  Don  Echt  Observatory,    [i] 
6003.  Natural  History  Society,    [i] 
6095.  Philosophical  Society,    [i] 
6097.  University.    [Ui] 

KoTX.— All  paokAges  for  Aberdeen  can  be  aent  oare  of  Wyllie  &^ 
BouB,  Union  Street,  Aberdeen,  per  Hamilton  A  Co.,  Patemoeter 
Bow,  London,  £.  C. 


6099.  Society  of  Natural  Science  and  Archeeology.    [i] 

Dmnflries. 

6101.  Domfriesshire  and  Galloway  Natural  History  and  Anti- 
quarian Society,    [i] 
Dundee. 

6103.  Association  of  Watchmakers  and  Jewellers,    [i] 

6105.  Free  Library  and  Museum,    [i] 

6106.  University  GoUege.    [ii] 

Bdinbnrgh. 

6107.  Arizona  Gopper  Gompany  (12  Frederick  Street) 

6100.  Ben  Fevis  Observatory. 
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Bdinbnrgh — Oontmued. 

6111.  Board  of  Northern  Lighthoiises.    [i] 

6113.  Botanical  Society.    [Has  no  library ;  gives  books  to  Boyal 

Botanic  Garden  of  Edinburgh.] 
6115.  Caledonian  Horticoltoral  Society,    fi] 
6117.  Clarendon  Historical  Society. 
6119.  Edinburgh  Geological  Society,    [i] 
6121.  Edinburgh  Medical  and  Sorgical  JoomaL 
6123.  Edinburgh  Museum. 
/    6125.  Edinburgh  Watt  Institution  and  School  of  Arts,    [i] 
6127.  Faculty  of  Advocates,    [iii] 
6129.  Fishery  Board  for  Scotland. 
6131.  General  Board  of  Lunacy,    [i] 
6133.  Geological  Survey  of  Scotland,    [i] 
6135.  Highland  and  Agricultural  Society  of  Scotland,    [f] 
6137.  Horological  Society  of  Edinburgh. 
6139.  Medico-Ohirurgical  Society  of  Edinburgh,    [i] 
6141.  Meteorological  Society  of  Scotland,    [i] 
6143.  Museum  of  Science  and  Arts,    [iii] 
6145.  Pharmaceutical  Society  (North  British  Branch),    [i] 
6147.  Boyal  Botanic  Garden  of  Edinburgh,    [i] 
6149.  Boyal  College  of  Physicians,    [i] 
6151.  Boyal  Institution  for  the  Encouragement  of  Fine  Arts  in 

Scotland,    [i] 
6153.  Boyal  Observatory,    [iii] 
6155.  Boyal  Physical  Society,    [i] 
6157.  Boyal  Scottish  Society  of  Arts,    [i] 
6159.  Boyal  Society  of  Edinburgh,    [iii] 
6161.  Scottish  Arboricultural  Society,    [i] 
6163.  Scottish  Fisheries  Improvement  Association. 
6165.  Scottish  Geographical  Society. 
6167.  Society  of  Antiquaries  in  Scotland. 
6169.  Society  of  Writers  to  H.  M.  Signet,    [i] 
6171.  University  Library,    [iii] 
6173.  University  Fleming. 
6175.  <<The  Scottish  Naturalist." 
6177.  "The  Scotchman." 

[NoTB.— AU  paokagee  for  EdinboTgh  to  oare  of  WiUianui  dt  Koir- 
gate,  14  Henrietta  Street,  Covent  Garden,  London,  W.  €.] 

CBasgow. 

6179.  Anderson's  College  (204  George  Street),  [i] 
6181.  Archaeological  Society  (88  West  Begent  Street).  [1] 
6183.  Faculty  of  Physicians  and  Surgeons  of  Glasgow  [formerly 
Glasgow  and  West  of  Scotland  Medical  Association] 
(care  of  James  Hadden,  65  Sanchihall  Street,  Glas- 
gow, per  Hayden  &  Go.,  Warwick  Square,  London,  B. 
0.).    [ij 
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ffiaagow— Gontmu^. 

6185.  Greological  Society  (76  Henderson  Street),    [i] 

6187.  Glasgow  University  (care  of  Mr.  Maolehose,  Glasgow,  per 

Mr.  Billing,  Ave  Maria  Lane,  London,  E.  C).    [iii] 
6189.  Glasgow  Medical  Jonmal  (care  of  James  Hadden,  66  San- 

chihall  Street,  Glasgow,  per  Hayden  &  Co.,  Warwick 

Square,  London,  E.  C).    [1] 

6191.  Institation  of  Engineers  and  Shipbuilders  in  Scotland,    [i] 

6193.  Mitchell  Library  (Ingram  Street,  East),    [i] 

6195.  Natural  History  Society  of  Glasgow  (207  Bath  Street),    [i] 

6197.  Observatory,    [i] 

6199.  Philosophical  Society  (207  Bath  Street),    [iu] 

[Public  Library  of  the  City  of  Glasgow.    (Identical  with 

Mitchell  Library.)] 
Hamilton. 

6201.  The  Mining  Institution  of  Scotland. 

dmamoek. 

6203.  Observatory,    [i] 

Xontrose. 

6205.  Montrose  Natural  History  and  Antiquarian  Society,    [i] 

PeeUes. 

6207.  The  Chambers  Institution  (care  of  Messrs.  W.  &  B.  Oham- 

bers,  Paternoster  Bow,  London,  B.  0.).    [i] 
PctOl 

6209.  Murray  Boyal  Institution,    [i] 

6211.  Perthshke  Society  of  Natural  Science,    [i] 
6213.  «' Scottish  Faturalist." 

St.  Andxowi. 

6215.  University  Library,    [iii] 

WALBS. 

Bwaima. 

6217.  [Central]  Public  Library. 

6219.  Boyal  Institution  of  South  Wales,    [ij 

6221.  South  Wales  Institute  of  Engineers,    [i] 

Tmhj. 

[Cambrian  Archaeological  Association.    (Dissolved.)] 

WelshpooL 

6223.  Powy^s  Land  Club,    [i] 

6225.  Powy's  Land  Museum  and  Library,    [i] 

GBEBCE. 

AfhenB. 

6227.  Cercle  Litt6raire  '* Byron''  {^^Bynm^  Literary  Oird^i^.    [i] 

6229.  Government  of  Greece,    [i] 

6231.  Library  of  His  Majesty  the  Edng.    [ui] 
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Atliaoi — Oontinued. 

8233.  Ministtoe  de  I'lnt^rienr. 

6286.  Mns^  Botaniqae  de  PUniTeraitd  Nationale  {BotanUedl  JTii- 
$eum  of  ihe  NaUafuU  UwiverMy).    [i] 

[National  Library.    See  United  National  and  TTniversitj 

Library.] 
6237.  National  Namismatio  Moseam. 

[National  University.   See  United  National  and  Universitj 

Library.] 
6239.  Natural  History  Mnseom  of  the  National  Library,    [i] 
6241.  Observatory,    [i] 
6243.  Soci6t6  Arohtelogiqae  d'Athtees  {Arohaologioal  Sooietff  of 

Athens),    [i] 
6245.  Soci6t6  Litt^raire  <<Le  Pamasse"  {Pamasiu$  LUerary  Bo- 

oiety).    [i] 
6247.  Soci6t6  M6dicale  {Medical  Society),    [i] 
6249.  United  National  and  University  Library,    [ill] 

IGSULNB. 

AknreyrL 

6253.  Ihe  Northern  Provincial  Library,    [i] 

KUmvellir. 

6255.  Technical  SchooL    [i] 

Baykjavik. 

6257.  Divinity  School.    [1] 

6259.  FomleifarQMag  {IceUmdie  ArcJueological  Society),    [i] 
6261.  Hid   Islenzka   B6kmentaQ^g  {Literary  Society  of  Ice- 
land),   [i] 
6263.  Hmn  10edi  8k61i  1  Beykjavfk  {OoUege  of  BeyJ^aicik). 
6265.  Island's   Stiptisb6kasafii  {Library  of  ti^  Icelandic  Dio- 
cese),   [iii] 
6267.  Medical  School,    [i] 
6269.  National  Library  of  Iceland,    [i] 
6271.  Natural  History  Museam  of  the  College. 
6273.  Pjddvinalg^lag  {Society  of  Friends  of  ihe  People). 
6275.  Students'  Library,    [i] 
6277.  Scientific  Association  of  Iceland,    [i] 

StykkiBholmnr.  • 

6279.  The  Western  Provincial  Library,    [i] 


Arena 

6281.  Accademia  Petrarca  {Petrarca  Academy)^  [formerly  Aooad- 
emia  Yaldamese  del  Poggio].    [i] 
BcrganOi 

6283.  Accademia  Oarrara  di  Belle  Arti  {Carrara  Academy  of  Fine 
Arts),    [i] 
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kifuo— CrontinnecL 

8285.  Ateneo  di  Scienze,  Lettere  ed  Arti  di  Bergamo  {Bergamo 

AtkeMum  of  Soiencey  Letters^  and  Arts),    [i] 
8287.  Manicipio  di  Bergamo  (dtp  Ctovernment).    [\] 
G289.  Sodetit  Indnstriale  Bergamasca  {Bergtmo  Industrial  Bod- 

et9).    [i] 


6291.  Accademia  deUe  Scieiuse  dell'  Istitato  di  Bologna  {Academy 
of  Seiencee  of  the  Institute  of  Bologna),    [iii] 

02d3.  Archivofl  per  la  Zoologia,  V  Anatomia,  e  la  Fisiologia 
{Archives  of  Zoology j  Anatomy j  and  Physiology),    [i] 

8295.  Cktbinetto  di  Anatomia  dell'  Universitft  {Anatomioai  Cab- 
inet of  the  University),    [i] 

8297.  Miueo  Givico  {Public  Museum). 

6299.  Mnseo  di  Oeologia  deli'  University  {Geological  Museum  of 
the  University).  [Wants  all  packages  addressed  to  O. 
Oapellini.J    [i] 

6301.  Osservatorio  Astronomico  {Astronomical  Observatory),    [i] 

6302.  Beale  Depntazione  di  Storia  Patria  per  le  Bomagna  (£oyaI 

Commission  for  the  ITational  History  of  the  Bomagna). 

PI 

6303.  Bepertorio  Italiano  per  la  Storia  Natnrale  {Index  of  Natural 

History). 

6305.  Bepertoriam  Italiannm  di  Bianooni  {Italian  Index  of  Bi- 
s    aneon). 

6307.  Scnola  Anatomioa  di  'Bologna  {Anatomical  School  of  Bo- 
logna),   [i] 

6309.  Society  Agraria  della  Provincia  di  Bologna  {Agrarian  So- 
ciety of  the  Province  of  BologtM).    [i] 

6311.  8ocieti^MedicO'Ohirxirgicsk{Medico-Chirurgicdl  Society)^    [i] 

6313.  University  di  Bologna  ( University  of  Bologna),    [i] 

6315.  Ateneo  di  Brescia  {Atheneum  of  Brescia),    [iii] 

6316.  Beale  Istitnto  Tecnico  {Boyal  Technical  Institute),    [i] 

Oipioia. 

[Fondazione  Sdentiflca.    (See  Milan.)] 

Guim. 

0317.  Accademia  Beale  di  Belle  Arti  {Boyal  Academy  of  Fine 
Arts). 

fttuda. 

0319.  Accademia  Oioenia  di  Scienze  Natnrali  {Oioenia  Academy 
of  Natural  Sciences),    [iii] 
CeiauL 

0821.  Oomizio  Agrario  del  Oircondario  {Agricultural  Commit- 
tee),   [i] 


220  LIST   OF  FOBEIGN   COBBESPONDENTS. 

Firenie  {Florence). 

6323.  Archivio  per  1'  Antropologia  e  la  Etnologia  {ArcMves  of 
Anthropology  and  Ethnology). 

6326.  Biblioteca  Maracelliana  {MaruoMicma  Library),    [i] 

6327.  Biblioteca  Nazionale  {National  Library),    [iii] 
6329.  Biblioteca  Eicardiana  {Bicardiana  Library),    [i] 

6331.  BibUoteca  di  Saa  Maest^  il  Be  d'  Italia  {Library  qf  BU 

Majesty  the  King  ofIt4Uy).    [i] 
6333.  n  Oircolo  Filologico  de  Firenze  {Philologioal  Circle  o/Fhr- 

ence). 

6336.  Istitnto  di  Studi  Snperiori  in  Firenze  {Florence  L%stitute  of 

Higher  Studies).    \i\ 

6337.  Istitnto  Oeograflco  Militare  {Military  (ieograiphioal  Insti- 

tute). 
6339.  Istitnto  Topograflco  Militare  {Military  Topographical  J«-. 

'  stitute).    [i] 
6341.  Mnseo  Nazionale  .d'  Antropologia  e  di  Etnologia  {STationai 

Museum  of  Anthropology  and  Ethnology).    \i] 
6343.  KnoYO  Oiomale  Botanico  Italiano  {New  Italian  Botanical 
Journal),    [i] 

6346.  "Opinione"  {Opinion). 

6347.  Osservatorio  Astronomico  di  Arcetri  {Astronomical  Observe 

atory).    [i] 
6349.  Osservatorio  del  Beale  Mnseo  {Observatory  of  the  Soyal 

Museum),    [i]  ^ 

6361.  Beale  Accademia  Delia  Omsca  {Soyal  Academy  of  Delia 

Orusca).    [i] 
6363.  Beale  Accademia  Economico-Agraria  dei  Oeorgofili  (£oyaI 

FoonomicO'Agrarian  Academy  of  Agriculturists),    [i] 

6366.  Beale  Deputazione  degli  Stndi  di  Storia  Patria  per  le  pro- 

yinde  deUa  Toscana,  Umbria,  e  della  Marche  {Soyal 
Commission  for  the  Study  of  the  History  of  the  Provinces 
of  Tuscanyy  Umbriay  and  Marche).    fi] 

6367.  Beale  Mnseo  di  Fisico  e  Storia  Natnrale  {Royal  Museum  of 

Physics  and  Natural  History),    [iiij 

6369.  Beale  Society  Toscana  di  Orticoltnra  {Royal  Tuscan  Society 
of  Horticulture) . 

6361.  Boyal  Italian  Oeological  Commission. 

6363.  Society  Entomologica  Italiana  {Italian  Entomological  Soci- 
ety),   [i] 

6366.  Society  Italiana  di  Antropologia,  Etnologia,  e  Psicologia 

comparata  {Italian  Society  of  Anthropologyj  Ethnology^ 

and  Comparative  Psychology),    [i] 
VnVL 

6367.  Direzione  dell'  <<Indnstriale  Italiano"  [Febo  OherardiJ  {The 

Office  of  Italian  Industry),    [ij 
6369.  Oiomale  Agrario  Italiano  {Italian  Agrarian  Journal). 
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Ottora  (Oenoa). 

6371.  Accademia  delle  Scienze,  Lettere  ed  Arti  (Academy  of  Soi- 

eneeSj  Letters^  and  Arts),    [iii] 
6373.  Aocademm  Medico-Ohimrgica  {Medioo-Ohirurgicdl  Acad- 
emy),   [i] 
*      6375.  Mnseo  Givico  di  Storia  Natarale  {Oivio  Museum  of  Natural 

History),    [i]  # 

6377.  Osservatorio  della  Beale  CTniversit^  (Observatory  of  the 

Royal  University),    [i] 
6379.  Beale  Accademia  delle  ScieDze  Medicale  Glenova  (Boyal 

Academy  of  Medical  Sciences^  of  Genoa),    [i] 
6381.  Beale  Istituto  di  Sordo-Mati  (Boyal  Institute  for  the  Deaf 

and  Dumb),    [i] 
6383.  Beale  Istitato  Tecoico  e  di  Marina  (Royal  Technical  and 

Naval  Ijistitute).    [i] 
6385.  Beale  Scaola  Snperiore  Navale  (Royal  yavqf  College),    [i] 
[Beale  Scaola  di  Marina  (Royal  Naval  BehooT).    See  Begia 

Accademia  Navale  di  Livorno.] 
6387.  Beale  University  (Royal  University),    [iii] 
6389.  Society  di  Lettnra  e  Conversazione  Scientiflche  (Society  of 

Lectures  and  Scientific  Conversations),    [ij 
6391.  Society  Lignre  di  Storia  Patria  (Ligurian  Society  of  National 

History),    [i] 

6393.  TJfBlcio  Idrograflco  deUa  Begia  Marina  (Hydrographic  Qffloe 

of  fhe  Royal  Navy),    [i] 
JetL 

6395.  Comizio  Agrario  (Agricultural  Committee),    [i] 

Lxmmo  (Leghorn). 

6396.  Begia  Accademia  Nav&le  (Royal  Naval  Academy).    [Sac 

oeeds  the  Kaval  Schools  of  Gtonoa  and  Naples.]    [i] 

XiVMa. 

6397.  Beale  Accademia  Lacchese  di  Scienze,  Lettere  ed  Arti 

(Boyal Lucca Aeademiy of SeieneejLetterSjO/nd Arts),  [iii] 

■antova  (Mantua). 

6399.  BealeAccademiayirgiliana(£oyaI  Ftr^IianAcodamy).   fi] 


6401.  ^<  La. Scienza  Oontemporanea  "  (Co-temporary  Science),    [i] 
6403.  Beale  Accademia  Carolina  (Boyal  Carolina  Academy).    [1] 

Idaiio. 

6405.  Accademia  Fisico-Medioo-Statistica  di  Milano  (PhysUxh 
Medico- Statistical  Academy  of  Mila/n).    \i] 

6407.  Accademia  Scientiflco-Litteraria  (Scientific  Literary  Acad- 
emy),   [i] 

6409.  Accademia  Storico-Archeologica  (Arch<Bological  Academy). 
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Milana— Gontinaed. 

6411.  Annali  TJniversali  de  Medicina  e  Ghimrgia  ( UmvtrmjH  An- 

naU  of  Medicine  and  Surgery). 
6413.  Biblioteoa  Ambrosiaiia  {Ambraee  Library),    [i] 
6415.  Biblioteca    Nazionale    di    Brera    {National  Library  of 

Brera).    [iii]  • 

[<<  Boi;etmo  Scientifico  "  {Soientifio  BuUeUn).] 
[OoUegio  degli  Awocati.    (See  Gonsiglio  deU'  Ordine  degli 

Awocati.] 
6417.  CroUegio  degli  Ingegneri  ed  Architetti  ( College  oflhmineering 

and' Architecture).    \i] 
6419.  Gonsiglio  delP  Ordine  degli  Awocati  in  Milano  [via  Silvio 

Pellico  No.  8]  {Law  College). 
6421.  Dirozione  delP  ^^  Bollettino  Scientifico  "  [Gorso  Yenezia  6]. 

{Scientific  Bulletin),     [i] 
6423.  Direzione  delP  << Italia  Agricole  "  {The  Italian  Farmer).    \i] 
6425.  t^ondazione  Scientiflca  Gagnola  {SoienHfio  tnstituHon). 

[Branch  of  the  B.  Istitato  Lombardo.] 
6427.  nirico  Hoepli,  bookseller,    [i] 
6429.  Monicipio  di  Milano  {City  Oovemment  of  Milan),    [i] 
6431.  Maseo  Givico  di  Stona  Natnrale  {Civic  Mueeum  ofN(Uural 

History),    [i] 
6433.  Moseo  di  Storia  Natnrale  dei  Fratelli  Villa  {Ifah^ral  Hie- 

tory  Museum  of  the  Fratelli  Villa),    [ij 

6436.  Mnseo  Patrio  di  Archeologia  {Museum  of  Nationdl  Arehee- 

ology). 

6437.  OspitaleMaggioredi  Milano  (6yafidfaqHtaIo/J(iIan).  [iJ 
6439.  B.AccademiadiBelleArti(JSoya2Aoa4emyo/^iieArfo).  [i] 
6441.  B.  Istitnto  Lombardg  di  Scienze  e  Lettere  {Boydl  Institute 

of  Sciences  and  Letters  of  Lombardy).    [iii] 

6443.  B.  Istitnto  dei  Sordo-Mnti  {Bttyal  Institute  for  the  Deaf  and 
Dumb),    [i] 

6445.  B.  Istitnto  Tecuico-Snperiore  {Royal  Technical  College),    [i] 

6447.  B.  Osservatorio  Adtronomico  'di  Brera  {Boyal  Astronomical 
Observatory  of  Brera).    f  i] 

6449.  B.  Scuola  Saperiore  di  ^.gricoltnra  {Boyal  Agricultural  Col- 
lege),   [i] 

6451.  B.  Scnola  Snperiore  di  Medicina  Yeterinaria  {Boyal  College 
of  Veterinary  Medicine),    [i] 

6453.  Society  Agraria  di  Lombardia  {Agrarian  Society  of  Lom- 
bardy).   [i] 

6455.  Societii  Grittogamologica  Italiana  {Italian  Cryptogamical 
Society). 

6467.  Society  Oenerale  degli  Agricolturi  Italiani  {Italian  Society 
of  AgriotUture). 
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Idiiio— OontinQed. 

6460.  Society  Oeologica  {Oeologioal  Society). 

6i6L  Society  d'lncorag^mento  di  Arti  e  Mestieii  {Society  far 

the  Encouragement  of  Arts  and  the  !Prade9).    [i] 
6463.  Sodetii  Italiana  d'  Igiena  [via  Santi  Andrea  18]  {Italian 

Society  of  Hygiene),    [ij 

6466.  Society  Italiana  di  Scienze  Natnrali  {Italian  Society  of  NiU- 

ural  Scieneee).    [i] 

6467.  Sodetii  Patriotica  {Patriotic  Society),    [i] 

6469.  Society  Storica  Lombardia  {Lombardian  Historical  Society). 

[i] 

6470.  Oomisio  Agrario  {AgricuUwrai  Commission),    [i] 

6471.  Os8eryatorio  {Observatory),    [i] 
6473.  B.  Accademia  di  Sdenzei  Letteie  ed  Arti  {Royal  Academy 

ofScienceSy  Letters^  and  Arts),    [i] 

6475.  B.  Stazione  Agraria  Sperimentale  {Boyal  Agricultural 
JBxperimental  Station),     [i] 

6477.  B.  UniTersitft  {Boyal  University).    [iJ 

6470.  ao^etAiledioO'ChiTargii^{MedicO'Ohirurgical  Society),    [i] 

6481.  Society  Meteorologioa  Italiana  {Italian  Meteorological  So- 
ciety),   [i] 

6483.  Sooietft  di  Katnralisti  in  Modena  {Society  of  yaturdlists  in 
Modena).    [i] 


6486;  OBServBtoiioMeteoTolo^co {Meteorological  Observatory),   [i] 
6487.  &  Istitnto  Teonico  di  Modioa  {Boyai  Technical  Institute  of 
Mddica).    [i] 

6480.  B.  OBservatoiio  del  B.  Oollegio  G.  Alberto  {Observatory  of 
the  Boyal  College  0.  Alberto),    [i] 

MdnteyarehL 

6491,  B.  Accademia  Yaldamese  del  Poggio  '{Valdamese  Acad* 
emy  of  Poggio).    [i] 

■aV^li  {Naples). 

6493.  Accademia  degli  Aspiranti  Natoralisti  {Academy  of  Ama- 
teur Naturalists).    [iJ 

6496.  Accademia  Pontaniana  {Pontaniana  Academy),    [i] 

6497.  Accademia  delle  Scienze  {Academy  of  Sciences). 

6499.  Associazione  Italiana  della  Groce  Bossa  {Italian  Society  of 

ti^  Bed  Cross). 
6601.  Biblioteca  Nazionale  {National  Library),    [in] 
6603.  Biblioteca  Provinziale  {Provincial  Library),    [iii] 

6606.  Olnb  Africana  [via  NnovaMonteo  Giveto  26]  {Afiican  Club). 

6607.  Diiezione  degli  ^^AnnaUOlinici"  [via  IncnrabiliyO  nell'Ospe* 

daie]  {CUnical  Annals).    \i] 
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Hapoli  (Naples) — Continued. 

6509.  Direzione  ^'1/  Esplorazione" — Bassegna  Oeograflca  (2%e 
Exploration^  Geographical  Review)  [via  Boma,  gli  To- 
ledo, 416]. 

6511.  Istitnto  di  Belle  Arti  di  Napoli  (Neapolitan  Institute  of  Fine 
Arts),    [ij 

6513.  "  II  Morgagni'^. 

6515.  Museo  Nazionale  di  Napoli  (National  Museum  of  Naples),   [i] 

6517.  B.  Accademia  di  Archeologia,  Lettere  e  Belle  Arti  (Boyal 
Academy  of  ArchcBology^  Letters^  and  Fine  Arts),    [i] 

6519.  B.  Accademia  Ercolanese  di  Archeologia  (Boyal  HercuUmean 
Academy  of  Archaeology),    [iiij 

6521.  B.  Accademia  Medico-Ohimrgica  (Royal  Medico- Ohirurgioal 
Academy),    [i] 

6523.  B.  Accademia  delle  Scienze  e  Belle  Lettere  (Royal  Acad- 
emy of  Sciences  a/nd  Belles  Lettres).    fiii] 

6525.  B.  Accademia  di  Scienze  Fisiche  e  Matematici  (RoycU 
Academy  of  Physical  and  Mathematical  Sciences),    [i] 

6527.  B.  Istitnto  d'  Incoraggiamento  delle  Scienze  Natnrali,  Econ- 
omiche  e  Tecnologiche  (Royal  Institute  for  the  Promotion 
ofNaturaly  Bconomicalj  and  Technical  Sdenees).    [i] 

6529.  B.  Orto  Botanico  (Royal  Botanical  Garden),    [i] 

6531.  B.  Osservatorio  Capo  di  Monte  (Royal  Observatory),    [i] 

6533.  B.  Osservatorio  Meteorologico  Yesnviano  (Royal  Vesuvian 
Meteorological  Observatory),    [i] 

6535.  B.  Scuola  Snperiore  di  Medicina  Yeterinaria  (Royal  Veteri- 
nary College),    [i] 

6537.  B.  XXniversitil  (Royal  University),    [i] 

6539.  Society  Beale  di  Napoli  (Royal  Society  of  Naples),    [i] 

6541.  Stazione  Zoologica  di  Ni^>oli  (Zoological  Station),    [i] 

Sovara. 

6543.  Biblioteca  Oivica  (Otty  Z^ifrroty).    [i] 

PadoTa  (Padua). 

6545.  <«Gazzetta  Medica  Italiana"  (Italian  Medical  Gaeette).    [iJ 
0647.  Osservatorio  Astronomioo  dell'  Univeroitft  (Astronomical 

Observatory  of  the  University).    \\] 
6549.  B.  Accademia  di  Scienze,  Lettere,  ed  Arti  di  Padova  (Royal 
Academy  of  Sciences^  Letters^  and  Arts,  of  Padua),    [iii] 
6551.  B.  University  di  Padova  (Royal  University  of  Padua).    [iJ 
6553.  Society  d'  Incoraggiamento  per  I'agricoltnra  e  I'indnstrib 
nella  provinica  di  Padova,  e  Gabinetto  di  lettnra  (So- 
ciety for  the  Encouragement  of  Agriculture  and  Industry 
in  Padua),    [i] 
6555.  Society  Yeneto-l^ntina  di  Scienze  Natural!  (Veneto-Trem' 
tina  Society  of  Natural  Sciences),    [i] 
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Palermo. 

6557.  Accademia  Palermitana  di  Scienze  e  Lettere  (Palermian 

Academy  of  Sciences  and  Letters),    [iii] 
6569.  Biblioteca  Naziouale  {National  Library),    [ij 
6561.  "Gazzetta  Cbiniica  ItaliaDa'^  {Italian  Chemical  Qazette). 
6563.  "D  Naturaliste  Siciliaiio"  {The  Sicilian  Naturalist). 
6565.  Orto  Botanico  {Botanical  Garden),     [i] 
6567.  R.  Istituto  Tecnieo  {Royal  Technical  Institute),    [i] 
6569.  B.  Osservatorio  {Royal  Observatory). 
6571.  Society  d'  Acclimazione  e  di  Agricoltara  in  Sicilia  {Society 

of  Acclimation  and  Agriculture  in  Sicily),    [i] 
6573.  Society  di  Scienze  Naturali  ed  Ecouomicbe  {Society  of  Nat- 
ural and  Economical  Sciences),    [i] 

6576.  Stazione  Chimico-Agraria  Sperimentale  di  Palermo  {Clwin- 

ico- Agricultural  Experimental  Station  of  Palermo).    [iJ 
Paroma. 

6577.  Bolletino  di  Paleontologia  Italiana  {Italian  Faleontological 

Bulletin). 
6579.  R.  Biblioteca  {Royfil  Library),    [i] 
6581.  R.  Orto  Botanico  {Royal  Botanical  Garden),    [i] 
6583.  R.  Osservatorio  Astronomico  {Royal  Astronomical  Observa. 

tory).    [i] 
6586.  University  di  Parma  {University  of  Parma).    [iJ 
6687.  Moseo  di  Storia  Katurale  {Natural  History  Mu^seum). 

6689.  Accademia  Malaspiua  {Malaspina  Academy),    [i] 
659L  Central  Physical  Observatory. 
6593.  R.  University  {Royal  University),    [i] 

Panro. 

6596.  Accademia  Agraria  di  Pesaro  {Agrarian  Academy  of  Pe- 

saro).    [i] 

6697.   Osservatorio  Meteorologico  e  Magnetico  Valerio  ( Valeria 

Meteorological  and  Magnetical  Observatory),    [i] 
Pita.     . 

6699.  Direzione  del  Nuovo  Giornale  Botanico  ItaLlmno  {The  Netr 
Italian  Botanical  Journal),    [ij   '  -» 

6601.  "  II  Nuovo  Ciraento." 
6603.  R.  ScaolaNormale  Superioro  {Royal  Normal  High  School),  [i] 

6606.  Society  Malacologica  Italiana  {Italian  Mala^iological  So- 

ciety),   [i] 

6607.  Society  Toscaua  di  Scienze  Naturali  {Tu4ican  Society  of  Nat- 

ural Sciences),    [i] 
6609.  University  (University),    [iii] 

Kitoja. 

6611.  R.  Accademia  di  Scienze,  Lettere  ed  Arti  {Royal  Academy 
of  Sciences,  Letters^  and  Arts).     [iJ 
U.  Mis.  15 15 
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Portici. 

6613.  E.  Scuola  Snperiore  d'   Agricoltura  (Royal  AffricuUnral 

College). 
Eavenna. 

6616.  Accademia  di  Belle  Arti  {Acadewy  of  Fine  Arts),    [i] 

6617.  Societil  Ravenoata  [Ravenna  Society).    [1] 

Boma. 

662L  Accademia  dell' Arcadia  d'Archeologiaetdei  Nuovi  Lincei 
(Arcadia n  Academy  of  Archaeology),    [i] 

6623.  Accademia  Poiitificia  dei  jS^uovi  Lincei  (Pontiflcian  Acad- 
emy),   [iii] 

6625.  Accademia  Eomana  di  Archeologia  (Roman  Academy  of 
Archcoology).    [i] 

6627.  Biblioteca  Vaticana  ( Vatican  Library),    [iii] 

6629.  Biblioteca  !N"azionale  Vittorio  Emanuele  ( Victor  Emanuel 
National  Library),    [iii] 

6631.  British  Academy  of  Fine  Arts,    [i] 

6633.  British  and  American  ArchsBological  Society,    [i] 

6635.  '<  Bolletino  Ampelografico"  (Amp«%rap^ic^u{2^tin).    [i] 

6637.  Oommissione  Archeologica  Communale  (Archaeological  Com- 
mission),    [i] 

6639.  Comitate  d' Artiglieria  ed  Ingegiieri  (Committee  of  Artillery 
and  Engineering),    [ij 

6641.  Gorrispondenza  ScientiQca  in  Roma  (Scientific  Correspond- 
ence in  Rome),    [i] 

6643.  Direzzione  della  '^Naova  Antologia  di  Scienze,  Lettere  ed, 
Arti"  (The  New  Anthology  of  SciencCy  Letters,  and 
ArU).    [i]  • 

6645.  Direzzione  del  "  Giomale  del  Genio  Civile"  (Journal  of  Civil 
Engineering),    [i] 

6647.  Direzzione  del  <<  Periodico  di  Nnmismatica  e  Sfragistica  per 
la  Storia  d'  Italia"  (Periodical  of  Italian  Numismatics 
and  Engravings),    [i] 

6649.  Direzzione  della  Statistica  Generale  del  Regno  [formerly 
Ufficio  di  Statistica  Generale]  (Statistical  Bureau),     [i] 

6651.  Imperiale  Istituto  Archeologico  Gi3rmanico  (Imperial  Ger- 
man Archasological  Institute),    [i] 
[Istitato  de  Gorrispondenza  Archeologica.     (Now  called 
Imperiale  Istitato  Archeologico  Germanico.)] 

6653.  Istitato  Scientifico  della  R.  University  (Scientific  Institute 
of  the  Royal  University),    [i] 

6655.  Ministero  di  Agricoltura,  Indastria  e  Commercia  (Depart- 
ment of  Agriculture^  Industry,  and  Commerce),    [iii] 

6657.  Ministero  della  Finanze  (Department  of  Finance).    \i] 

6659.  Ministero  della  Gaen-a  (Department  of  War),    [i] 

6661.  Ministero  deir  Interne  (Department  of  the  Interior).     |i] 
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SomE — CoDtiDued. 

6663.  MiDiBtcro  dell'  Istruzione  Pubblica  {Department  of  Fublie 

Instruction),    [i] 
6665.  Ministcrodci  Lavori  Piibblici  {Department  of  Public  Works). 

[i] 
6667.  Miuistero  della  Marina  {Department  of  Marine),    [i] 

6669.  Ministero  per  gli  Affari  Esteri  {Department  of  Foreign 
Affairs). 

6671.  Moseo  Nazionale  Prehistorico  ed  Etnographico  {yatianal 
Prehistoric  and  Ethnographic  Museum),    p] 

6673.  Ospedali  {Hospital),    [i] 

6675.  Osservatorio  Astronomico  del  Golegio  Bomano  {Astronomi- 
cal Observatory  of  the  Soman  College),    [i] 

6677.  B.  Accademia  dei  Lincei  {Royal  Academy  of  Lined),    [iii] 

6679.  B.  Istituto  Fisico-Patologioo  di  Boma  {Roman  Institute  of 
Physico-Pathology).    [i] 

6681.  B.  Gomitato  Oeologioo  d'  Italia  {Royal  Geological  Committee 
of  Italy),    [i] 

6683.  B.  Mnseo  Indnstriale  Italiano  {Royal  Italian  Industrial 
Museum),    [i] 

6685.  B.  Orto  Botanico  {Royal  Botanical  Oarden).    [i] 

6687.  B.  Scuola  di  Applicazione  per  gP  Ingegneri  {Royal  School 

of  Practical  Engineering),    [i] 

6688.  B.  Society  Didasc&lica  Italiana.    {Royal  Didactic  Society.) 

6689.  Bevista  di  Filologia  Bomana  {Review  of  Roman  Philology). 
6691.  Society  degli  Spettroscopisti  Italiani  {Society  of  Italian 

Spectroscopists).    [i] 
6693.  Society  Oeographica  Italiana  {Italian  Geographical  Society). 

[ij 
6695.  Society  Italiana  della  Scienze  {Italian  Society  of  Silences). 

[uij 

6697.  Ufficio  Gentrale  di  Meteorologia  Italiana  {Central  Office  of 

Italian  Meteorology),    [i] 

6698.  XTfBlcio  degli  Scambi  Inteirnazionali  {Italian  Bureau  of  In- 

ternational Exchanges.     [3  via  del  Colegio  Bomano. 
Biblioteca  Nazionale,  Yittorio  Emanaele.]    [i] 
[Ufficio  di  Statistica  Oenerale.    (See  Direzzione,  &c)] 

6699.  B.  Accademia  dei  Fisiocritici  {Royal  Academy  of  Critical 

Physiology),    [i] 
6701.  Osservatorio  delP  University  ( University  Observatory),    fi] 
6703.  University  ( University),    [i] 
6765.  Direzzione  d'Artiglieria  e  Torpedini  {Director  of  Artillery 

and  Torpedoes),    [i] 
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Torino  {Turin). 

6707.  Accademia  Beale  di  Agricoltura  (Royal  Academy  o/Agricul' 

ture).    [i] 
6709,  Accademia  Eeale  Medico- Chirurgica  {Royal  Medico- Chirur- 

gical  Academy),    [ij 
6711.  Accademia  Eeale  delle  Sclenze  (Royal  Academy  of  Sciences), 

[iiij 

6713.  Biblioteca  KazioDale  {National  Library).    [\] 

6715.  Gircolo  Oeografico  Italiano  {Italian  Geographical  Circle),   [i] 

6717.  Olnb  Alpino  {Alpine  Club). 

6719.  Direzzione  di  "Cosmos'^  [Guido  Cora],    [i] 

6721.  Direzzione  de  ^'Revista  Filosofla  Scientiflca"  [via  della 
Scuola  5]  {RevieiD  of  PhilosophicaX  Science).    \i] 

6723.  Mnseo  Mineralogico  di  Torino  {Mineralogical  Museum  of 
Turin), 

6725.  B.  Accademia  Albertina  di  Belle  Arti  {Royal  Albertina 
Academy  of  Fine  Arts),    \i] 

6727.  B.  Accademia  di  Medicina  {Royal  Academy  of  Medicine),  [i] 

6729.  B.  Depatazione  sovra  gli  Stadi  di  Storia  Patria  {Royal 
Commission  on  the  Study  of  Natural  History),    [i] 

6731.  B.  Museo  IndaBtriale  Italiano  di  Torino  {Royal  Industrial 
4      Museum  of  Turin),    [i] 

6733.  B.  Mnseo  di  Storia  Naturale  {Royal  Museum  of  Natural  His- 
tory),   [i] 

6735.  B.  Museo  Zoologico  di  Torino  {Royal  Zoological  Museum  of 
Turin),    [i] 

6737.  B.  Osservatorio  Astronomico  delP  University  {Royal  Astro- 
nomical Observatory  of  the  University)  [formeriy  Osserv- 
atorio delP  Universit^J.    [i] 

6739.  B.  Scnola  d' Applicazione  per  gli  Ingegneri  (Royal  School  of 
Pra<!tical  Engineering),    [i] 

6741.  B.  Scnola  Superiore  di  Medicina  Yeterinaria  {Royal  College 
of  Veterinary  Medicine),    [i] 

6743.  Scnola  di  Guerra  {School  of  War),    [i] 

6745.  Scnola  del  Stato  Maggiore  {Staff  School),    [i] 

6747.  Society  degli  Ingegneri  e  degli  Indnstriale  (Society  of  Engi- 
neers a/nd  Manufacturers),    [i] 

6749.  TJniyerBitA  (University),    [i] 

Treviso. 

6751.  Biblioteca  Gommunale  (City  Library). 

6753.  B.  Istitnto-  Tecnico  (Royal  Technical  Institute),    [i] 

Udine. 

6755.  Accademia  di  Scieuze,  Lettere  ed  Arti  (Academy  of 
ences,  Letters^  a/nd  Arts). 
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Udine^GoD  tinued. 

6767.    Vssociazione  Agtaria  Friulana  (Friulan  Agrarian  AasO' 

datum),    \i] 
6759.  E.  Istituto  Tecnico  {Eoyal  Technical  Institute),    fij 
6761.  Stazione  Sperimentale  Agraria  {Agrarian  Experimental  Sta- 
tion),   [i] 
Urbino. 

6763.  OBSQTV&tOTioMeteoTologico  (Meteorological  Observatory),  [i] 

Venezia  ( Venice). 

6765.  Associazione  Yeneta  di  Utility  Pabblica  ( Venetian  Associa- 
tion of  Public  Utility). 
8767.  Ateneo  YeDeto  (Venetian  Athenceum).    fi] 
6769.  Biblioteca  Marciana  (Marciana  Library),    [iii] 
6771.  Biblioteca  Nazionale  de  San  Marco  (National  Library  of 

Saint  Marc),    fi] 
6773.  Istitnto  AnneDO  dei  Mechitaristi  (Mechitaristen  College). 

[iiij 

6775.  B.  Accaderoia  di  Belle  Arti  (Boyal  Academy  of  Fine  Arts). 

[i] 
6777.  B.  Istituto  Yeneto  di  Scienze,  Lettere  ed  Arti  ( Venetian 

Institute  of  Sciences^  Letters^  and  Arts),    [iii] 
6779.  Society YenetoTrentinadiScienze Natural! (2Venftn«  Vene- 
tian Association  of  Natural  Soiefices).    [i] 
Verona. 

6781,  Accademia  d'  Agricoltura,  Gommercio  ed  Arti  di  Yerona 
(A  cademy  of  Agriculture,  Commerce^  and  Arts  of  Verona). 

[iii] 

6783.  Biblioteca  Communale  (City  Library),    [i] 

G785.  Society  Italiaua  delle  Scienze  (Italian  Society  of  Sciences). 

Vleenza. 

6787.  Accademia  Olinipica  di  Agricoltura,  Scienze,  Lettere  ed 
Arti  (Olympic  Academy  of  Agriculture,  Sciences,  Let- 
ters, and  Arts),     [i] 

0789.  Biblioteca  Pubblica  (Public  Library),    [i] 

NBTnERLANDS.  ^ 

AmiterdaiD. 

0791.  Aardrijkskundig  Genootscbap  (Geo^raj)/ttoaZ  ^octefy).  fi] 

0793.  Commission  voor  de  Geologische  Kaart  van  Kederland 
(Commission  for  the  Oeological  Map  of  Netherlands). 

0795.  Oeuootscbap  ter  Bevorderiug  der  Natuur-,  Genees-  en  Heel- 
kuude  (Society  for  Promoting  Natural^  Medical,  and 
Chirurgieal  Sciences),     [i] 

6797.  Koninklijke  i^kademie  van  Wetenschappeu  (Royal  Acad- 
emy of  Sciences),    [iii] 
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Amsterdam-^GontiDaed. 

[Koninklijke  Oenootscbap  van  Natauurkandige  Weteo- 
schappen.     (See  Genootschap  ter   Bevordering   der 
Natiiur-,  Genees-  en  Heelkunde.)] 
[Koninklijke  Institnat.    (See  Koninklijke  Akademie  van 
Wetenschappen. )] 
6709.  Koninklijke  Zoologisch  GenootBchap  '^  Natora  Artis  Ma- 
gistral (Royal  Zoological  Society),    [in] 
6801.  "  Handels-Blad  "  {Journal  of  Commerce). 

[Landkandige  Genootschap.    (See  Aardrijsknndig  Genoot- 
schap.)] 
6803.  Maatscbappij:  <'Tot  Bevordering  der  Boawkuhst"  (/Socf^ty 
for  the  Encouragement  of  Architecture),    [iii] 

6806.  Maatschappy :  "Tot  Nut  van't  Algemeen  "  (Society  for  the 

Benefit  of  all  OlasBes).    [i] 

6807.  Nederlandsche  Maatschappij  ter  Bevordering  der  Phar- 

macie  (Hetherlande  Association  for  the  Promotion  of 
Pharmacy),    [i] 

6808.  Bevae  Ooioniaie  Internationale  (International  Colonial  Ee- 

view).    [i] 
6800.  Bijks  Akademie  van  Beeldende  Kunsten  (National  Acad- 
emy of  Fine  Arts),    [i] 
[Stads  Bibliotheek  (City  Library).    (See  Universiteits  Bib- 
liotheek.)] 
6811.  Statistisch  Institnnt  in  Nederland  (Statistical  Bureau),    [i] 
6813.  Universiteits    Bibliotheek    [formerly   Stads   Bibliotheek] 
( University  Library),    [iii] 
[Yereeniging  voor  Statistiek.   (See  Statistische  Institnat.)] 

6816.  Yereeniging  voor  de  Flora  van  Nederland  (Botanical  So- 

ciety). 

6817.  Yereeniging  voor  Yolksvlyt  (Association  for  Popular  In- 

dustry),   [i] 

6810.  "  Yolksvlijt:"  Tijdschrift  voor  Kijverheid,  Landbow,  Han- 
del en  Scheepvaart  (Journal  of  Industry^  Agriculture^ 
Commerce^  and  Navigation). 

6821.  Wiskundig  Genootschap:  "Onvermoeide  Arbeid  komt 
alles  te  boven"  (Scientific  Society:  ^^ Untiring  Industry 
Overcomes  All ").    [iii] 

Amhem  (Oelderland), 

6823.  Natuurkundig  Genootschap:  "Tot  Nut  en  Yergenoegen^  , 
(Natural  History  Society:  ^^  Utility  and  Amusement^). 

[ij 
6826.  Openbare  Bibliotheek  (Public  Library),    [i] 

^is-leJhio. 

[Soci6t6  des  Arts  et  Sciences.    (See  'S  Hertogenboscb.)] 
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Bnda  {Noord  Brahand). 

6827.  Koninklljke  Militaire  Akademie  {Royal  Military  Aoademy)^ 

[i] 
Belft. 

C820.  Polytechniscbe  School  {Polytechnic  School),    [ij 

Beventer  {Overyssel). 

6831.  Openbare  Bibliotheek  {Public  Library),    [i] 

'S  QraTenhage  [The  Hague]  {Zuid  Holland). 

6833.  Board  of  Fisheries. 

6835.  Bnreaa  voor  Statistiek  {Statistical  Bureau),    [i] 

6837.  OommissioD  06od6sique  N^erlandaise  {Oeodetio  OommiS' 
sion). 

6839.  Haagsche  Oenootschap  tot  Yerdediging  van  den  Ghristlij- 
ken  Oodsdienst  {Haagsch  Society  for  the  Vindication  of 
the  Christian  Religion),    [i] 

6841.  Institnt  Topograpbique  {Topographical  Institute). 

6843.  Koninklijk  Bibliotheek  {Royal  Library),    [iii] 

6845.  Koninkl^k  Institant  van  lugenieurs  {Royal  Institute  of  En- 
gineers),   [iii] 

6847.  Koninklijk  Institnut  voor  de  Taal-,  Land-  en  Yolkenkuude 
van  Nederlandsch  Indie  {Royal  Institute  for  Philology ^ 
Oeography,  and  Ethnography  of  Dutch  India),    [iiij 

6849.  Koninklijk  Zoologisch-Botanische  Genootschap  te  'S  Qra- 
venhage  {Royal  Zoological  Botanical  Society  of  the 
Hague),    [i] 

6851.  Library  of  the  States  General. 

6853.  Minist^e  de  Flnt^rieur  {Department  of  the  Interior), 

[NederlandscheEntomologischeYereeniging.  (SeeLeiden.)] 

6855.  Nederlandsch e  Begeering  {Oovernment  of  the  Netherlands). 

woningffl, 

[Academia  Groningana.    (See  Bijks  IJniversiteit.)] 
6857.  Genootschap  pro  excoleudo  Jure  Patrio  {Society  for  the  Cul- 
tivation of  National  Jurisprudence),    [i] 
6859.  Institnut  voor  Doofstommen  {Institution  for  the  Deaf  and 

Dumb),    [i] 
6861.  Natnurknudig  Genootschap  {Natural  History  Society),    [i] 
6863.  Byks  Universiteit  {Nati&nal  University)  [formerly  Academia 
Groningana].    [iii] 

Hairlem  {Noord  Holland). 

6865.  Archives  K^erlandais  {Netherlands  Archives),    [i] 

[Bataviaascb  Genootschap  {Batavian  Society).]    [i] 
6867.  Pondation  de  P.  Teyler  van  der   Hulst  {Teyler  Institti- 
tion).    [iJ 
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Haarlem  {Noord  Holland) — Continued. 

6869.  Uollaudscbe   Maatschappij  van  Weteuecbappen  {Holland 
Society  of  Scienees)^    [iii] 
[Minist^re  de  I'lnt^rieur — in  'S  Grarenhage]. 
6871.  Nederlandsche  Maatschappij  ter  Bevordering  van  Nijver- 
beid  {Society  for  the  Promotion  of  Industry),    [i] 
[Openbare  Bibliotheek.    (See  Stads  Bibliotbeek.)] 
6873.  Stads  Bibliotbeek  {City  Library),     [iii] 

'S  Hertogenbosoh  {Noord  Brabant). 

6875.  Provinciaal  Genootscbap  van  Kunsten  en  Wetenschapp^n 
in  Noord  Braband  {Provincial  Society  of  Arts  and  Sci- 
ences in  North  Brabant),     [i] 

Hoom  {Noord  Holland), 

6877.  Societas  Medico-Physica  Hornana  {Medico  Physical  Society 
of  Hoom).  .  [i] 
[Cercle  Agricole  et  Horticole  {Agricultural  and  Horticult- 
ural Society,)\ 

[Luxembourg.    (See  nnder  Germany.)] 

Leenwarden  {Friesland). 

6879.  Friessch  Genootscbap  voor  G^scbied-,  Oudbeid  en-  Taalk- 
nnde  {Friesland  Society  of  History ^  Antiquity j  and  Phil- 
ology),   [i] 

Leiden  {Zuid  Holland). 

6881.  Bnrean  Scientifique  Central  N6erlandai8  (O^ifrai  Scientific 
Bureau)  [Haarlemmer  Straat  12].    fij 
[Academia  Lugduno-Batava.    (See  Rijks  XJniversiteit.)] 

6883.  Maatschappij  van  Nederlandsche  Letterkunde  {Society  of 
the  Literature  of  the  Netherlands),    [i] 

6885.  "Mnemosyne." 

6887.  Nederlandscbe  Botaniscbe  Vereeiiigiug  {Netherlands  Botan- 
ical Society),    fij 

6889.  Nederlandsche  Dicrknndige  Voreeiiiging  {Netherlands  Zoo- 
logical Society),    [i] 

6891.  Nederlandsche  Entomologiscbe  Vereoniging  {Netherlands 
Entomological  Society),    fi] 

6893.  Eijks  Etbnographiscb  Museum  (KorjaJ  Ethnographical  Mu- 
seum),    [i] 

6895.  Eijks  Museum  van  Natuurlijko  IJistorio  {Royal  Museum  of 
Natural  History),     [ij 

6897.  Rijks  Museum  van  Oudbeden  {Royal  Museum  of  Antiqui- 
ties),   [i] 

6899.  Rijks  Obscrvatorium  {Royal  Observatory),     [i] 

6901.  Rijks  Herbarium  (i^oya?  if er/yartww).     fi] 


LIST   OF   FOREIGN   CORRESPONDENTS.  233 

Leiden  {Zuid  J7oUan^)— Continaed. 

G903.  Rijks  Universitelt  (Royal  University),    [iii] 
G905.  Stolpiaansch  Legaat  {Stolp^s  Legacy),    [i] 

[XJniveraitas  LugdunoBatava.    (See  Rijks  Universiteit.)] 
6907.  Tijdschrift  voor  Entomologie  {Entomological  Journal). 
6909.  Zoologiscb  Station  der  Nederlandsche  Dierkundige  Ver- 
eeniging  (Netherlands  Zoological  Oarden). 

Maastricht 

6911.  Provinciaal  Bureau  van  Statistiek  (Provincial  Bureau  of 
Statistics), 

6913.  Vereeniging  ler  Bevordering  van  Tuin  en  Laudbouw  (As- 
sociation for  the  Promotion  of  Horticulture  and  Agricul- 
ture),   fi] 

lOddelbnrg  (Zealand), 

G915.  Zeeuwsch  Genootechap  van  WotenscUappen  (Zealand  Soci- 
ety of  Sciences),    fiiij 

6917.  Provinciaale  Bibliolheek  van  Zeeland  (Provincial  Library 
of  Zealand),    [i] 

Botterdam  (Zuid  Holland), 

6919.  Bataafsch  Genootscliap  van  Proefonder  vindeiyke  Wijsbe- 

geerte  (Batavian  Society  of  Experimental  Philosophy). 

[iii] 

6921.  Inrigting  voor  Doofstouimen  Ondcrwijs  (Institute  for  the 

Deaf  and  Dumb),    fij 
6923.  Lees  Eabinet  (Reading  Room), 

[Nederlandsche  Yacht  Club  (Netherlands  Yacht  Olub).] 
6925.  Soci6t6  N^erlandaise  de  Zoologie  (Netherlands  Zoological 

Society). 

Schiedam  (Zuid  Holland). 

6920.  Natuurknndjge  Vereoniging  "Martinet"  (^^ Martinet^  So- 

ciety of  Natural  Sciences),     [i] 
Utrecht. 

[Academia  Rhono-Trajectina.    (See  Rijks  Universiteit.)] 
6927.  Arcbiv  fiir  IlolUindische  Beitrage  zur  Natur-  und  Heil- 

knnde  (Archives  of  Holland  Contributions  to  Natural 

and  Medical  Sciences).    [\]  • 

6929.  Historisch  Genootschap  (Historical  Society),    [iii] 
6931.  KoTiinklijk  Nederlandsche  Meteorologisch  Instituut  (Royal 

Dutch  Meteorological  Institute),    [i] 
6933.  Observatorium  (Observatory),     [i] 

6935.  Physiol ogifich  Laboratorium  (Physiological  Laboratory).  [1] 
6937.  Provinciaal  Utrechtsch  Genootschap  van  Eunsten  en  We- 

tenschappen  (Provincial  Society  of  Arts  and  Sciences), 

fiii] 
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Utreoht — Continned . 

0039.  Byks  Veearibeiiijschool  (Royal  Veterinary  School),    [i] 
6941.  Eijks  (Jniversiteit  (Royal  University),    fiii] 

[Utrechtsche  Hoogesc^iool.    (See  Eijks  Universiteit.)] 

Zwolle  (Overijasel). 

6943.  Overijsselsche  Vereeniging  tot  OntwikkeliDg  van  Provin- 

ciaale  Welvaart  (Overyssel  Society  for  the  Promotion  of 

Provincial  Welfare),    [iii]  ^ 

6945.  Yereening  tot  Beoefening  van  Overijsselsch  Eegt  en  6e- 

schiedenis   (Society  for  the  Cultivation  of  Overyssel 

Jurisprudence  and  History),    [i] 
6947.  •<  Vriend  van  den  Landman''  (^^ Friend  of  the  AgrUmltur' 

ist^).    [ij 
Wageningen. 

6949.  Landbouw  School  (Agricultural  School). 

NORWAY. 

ArondaL 

6951.  Arendals  Skoles  offentlige  Bibliothek  og  Museum  (Free 
Public  Library  and  Museum),    [i] 
[Arendals  Museum.    (See  Arendals  Skoles  offentlige  Bibli- 
othek og  Museum.)] 
Bergen. 

[Archir  for  Mathematik  og  Naturvidenskab.    (In  Ghristi- 

ania.)] 
6953.  Bergen  Museum  (Bergen  Museum),    [iii] 
6955.  Bergeus  Offentlige  Bibliothek  (Bergen  Free  Library). 
6957.  Medicinske  Eevue  ([Monthly]  Medical  Review). 
6959.  Observatoriet  ([Astronomical  and  Nautical]  Observatory). 

[i] 
6961.  Belskabet  for  de  Forske  Fiskeries  Fremme  (Association 

for  the  Promotion  of  the  Norwegian  Fisheries),    [i] 


[Afdeling  for  G^ologiske  XJndersogelse.    (See  Den  Gtoolog- 

iske  XJndersdgelse.)] 
[ArchsBological  Museum.     (See   Det    Kongelige  Norske 
Frederiks  Universitet.)] 
6963.  Archiv  for  Mathematik  og  Naturvidenskab  (Archives  of 

Mathematics  and  Natural  Sciences),    [i] 
6965.  Archiv  for  Ndrdisk  Filologie  (Archives  of  Northern  Phi- 
lology),   [i] 
[Association  O^od6sique  Internationale.    (See  Den  Norske 
Gradmaalings  Eommissiou.)] 
0967.  Den  Geographiske  Opmaaling  (Royal  Coast  and  Geograph- 
ical Survey).    [iJ 
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Chrittiaiiia — CoDtinaed. 

6969.  Den    Oeologiske    Undersdgelse    (Roxjnl     Geological    8ur- 

6971.  Den  Norske  Forstforening  [Th^  Xortcegmn  Association  of 
Forestry),    [i] 

6973.  Den  Noreke  Oradmaaliug  Kommission  ( The  Norwegian  Oeo- 
detic  Commission),    [i] 

6975.  Den  Korske  Historiske  Forening  {The  Norwegian  Histor- 
ical Association).    [\] 

6977.  Den  Norske  lugenior  og  Architekt  Foreuing  {Society  of 
Norwegian  Engineers  and  Architects),    [i] 

B979.  Den  Norske  Turist  Forening  {Alpine  Club  oj  Norway),  f i] 
[Departementet  for  det  Indre.  (Sec  Indre  Departementet)] 

6981.  Det  Kongelige  Norske  Kirko  og  Undervisnings  Departe- 
mentet {Royal  Norwegian  Department  of  Worship  and 
Education),    [i]  * 

6983.  Det  Kongelige  Norske  Frederiks  Universitet  {Royal  Nor- 
wegian Frederick  University),    [iii] 

6985.  Astronomical  Observatory,    [i] 

6987. Collection  of  Coins  and  Medals. 

6989.  Laboratory  of  Chemistry. 

6991.  Library  of  the  University. 

6993.  Maseum  of  Anatomy. 

6995.  Museum  of  Botany. 

6997.  Museum  of  Ethnological  Objects  and  National  Eth- 
nography. 

6999.  Museum  of  Old  Northern  Antiquities. 

7001. Museum  of  Zoology. 

7003.  Det  Norske  Medicinske  Selskab  {The  Norwegian  Medical 
Society),    [i] 

7005.  Det  Meteorologiske  Institut  {Meteorological  Office),    [i] 

7007.  Det  Norske  Samlag  {The  Norske  Society), 

7009.  Det  Statistiske  Centralbureau  {Statistical  Bureau),    [i] 

7011.  Foreign  Office,    [i] 

7013.  Forening  for  Dialekter  og  Folketraditioner  {Association  for 
Norwegian  Dialect  and  Folklore). 

7015.  Forening  til  Norske  Fortidsmindersmerkers  Bevaring  {As- 
sociation for  the  Preservation  of  Old  Norske  Antiquities 
and  Monuments),    [i] 

7017.  Generalfelttojmestern  {Great  Master  of  the  Ordnance). 

7019.  Indre  Departementet  ( Department  of  the  Interior),    [i] 

[Institution  gdographique  de  Norvfege  et  la  section  toiK)- 
graphique  de  P6tat  major  g6n6ral  {Geographical  In- 
stitute dc).    (See  Den  Geografiske  Opmaaling.)] 

7021.  Kongelige  Bibliothek  {Royal  Library),    [i] 

[Kongelige  Selskabet  for  Norges  Vol.  (See  Selskab  for 
Norges  Vel.)] 
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P^xiitiania — Contianed. 

7023.  Kristiania  Blinde  Institut  {Christiania  Institution  for  the 
Blind),    [i] 
[Mediciniske Selskab.  (SeeDet KorskeMedicinske  Selskab.)] 
7025.  Militaere  Samfuud  (Military  Society),    [i] 
7027.  "Naturen"  (Nature),    [i] 

7029.  Nordhavse  Expeditionens  Eedactions  Comite  (Public  Com- 
mittee of  the  Nortregian  North  Atlantic  Expedition),    [i] 
[Forges  Geografiske  Opmaaliug.    (See  Den  Oeographiske 

Opmaaling.)] 
[Norske  Historiske  Forening  (Norwegian  Historical  Society). 

(See  Den  Norske  Historiske  Forening.)] 
[Norske  Meteorologiske  Institut.    (See  Det  Meteorologiske 
Institut.)] 
^       7031.    Norske   Uldskrift    Selskab   (Norwegian  Antiquarian  So- 
ciety),    [i] 
7033.  Norsk  Eetstidende  (Review  of  Laws  and  Sentences  of  the 
Supreme  Court). 

7036.  Norske  Sagforer Forening  (J\roru?e(7tan  Lawyers^  Society),    [i] 
[Norske    Tourist    Forening.    (See    Den    Norske    Turist 

Forening.)] 

7037.  Nyt  Magazin  for  Naturvidenskabernes  (Quarterly  Ma^gaaine 

of  Natural  Sciences) .     [i  ] 
[Physiographiske  Forening.     ^Dissolved.)] 

7039.  Polytekniske  Forening  (Polytechnic  Society),    [i] 

[Parliamentary  Library.    (See  Stortbingets  Bibliothek.}] 

7041.  Rigsarkivet  (The  Royal  Archives  of  Norway).    \i] 

7043.  Bigshospitalet  (Royal  Infirmary), 

7046.  Selskabet  for  Folkeoplysningens  Fremme  (Society  for  the 

Promotion  of  Knotcledge). 

7047.  Selskab  for  Norges  Vel  (Royal  Society  for  the  Promotion  of 

the  Wealth  of  Norway),     fi] 
7049.  Selskabet   for  Norges   Fiskeries  (Norwegian  Fishery  So- 
ciety),    [i] 
[Satistisko  Central  Bureau.    (See  Det  Statistiske  Central- 
bureau.)] 
7061.  Stortbingets  Bibliotbek  (Parliamentary  Library),    [i] 
7053.  Theologiske  Forening  (Theological  Society).    ]ij 
7055.  Tbeologisk  Tidsskrift  (Quarterly  Journal  of  Theology),     [i] 
7057.  Tidskrift  for  Praktisk  Medicin  (Fortnightly  Revietv  of  Prac- 
tical Medic-ins),    [i] 
[Topografiske  og  Hydrografiske  Afdeling.    (See  Den  Geog- 

raphiske  Opmaaling.)] 
[Universitets  Observatoriet.  (See  K.  N.  Fred.  XJniversitet.) | 
7069.  Videnskabs  Selskabet  (Academy  of  Sciences),    [i] 
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id. 

7061.  Kathedralskolens  Oflfentlige  Bibliothek  {Free  Public  Library 
of  the  Cathedral  School),    [ij 

Frederikihald. 

7063.  Frederikshald  Stadsbibliothek  (Free  Toicn  Library),    [i] 
Horten. 

7065.  Somilitaere  Samfund  (Society  of  Naval  Officers),    [i] 

Staymnger. 

7067.  Det  Norske  Missions  Selskab  (Nonregian  Missionary  Society 
[for  the  Promotion  of  Christianity  among  the  Pa^gan 
Tribes  of  South  Africa  and  Madagascar]),    [i] 

7069.  Free  Public  Library,    [i] 

7071.  Stavanger  Maseum  (Museum  of  Zoology  and  Antiquities). 

TTQndl]\j6niL 

7073.  Det  Kongelige  Norske  Videnskabernes  Selskab  (Royal  Nor- 
wegian Society  of  Sciences),    [iii] 
Tromid. 

7075.  Tromso  Kommunale  Bibliothek  (Tromso  Free  Toum  Li- 
brary). 
7077.  Tromso  Mnseum (Tromsd  Museum),    [i] 

POBTUOAL. 

CoinbnL 

7079.  Effemerides  Astrooomicas  (Astronomical  Ephemeris).    [i] 

7081.  Inatituto  de  Oolmbra  (Institute  of  Coimbra).    [i] 

7083.  Observatorio  Maenetico-Meteorologico  da  Universidade  de 

Coimbra  (Magnetic  and  Meteorological  Observatory  of 

the  University  of  Coimbra).    [i] 
7085.  Universidade  ( University),     [i] 


7087.  Biblioteca  Publica  (Public  Library),    fi] 

Idsbte  {Lisbon). 

7089.  Academia  Beal  des  Sciencias  (Boyal  Academy   of  Sci- 
ences),   [iii] 
7091.  Academia  des  Bellas  Artes  {Academy  of  Fine  Arts),    [i] 
7093.  Associa^So  dos  Engenheiros  Civis  Portuguezes  (Association 

of  Portuguese  Civil  Engineers),    [i] 
7095.  Biblioteca  Nacional  (National  Library),    [iii] 
7097.  Colonial  Department  of  the  Navy  Department. 
7099.  Commissi  Central  Permanente  de  Geograpbia  (Central 
Permanent  Commission  of  Geography),    [i] 
[GommissSo  Oeologica  de  Portngal.    (See  I)irec9So  Gene- 
ral dos  Trabalhos  Geologicos.)] 


235  LIST   OF    FOREIGN    COREESPONDENTS. 

Lisbda  (Lisbon) — Contiuaed. 

7101.  DirecjSo   General    dos    Trabalbos    Greodesicos   {Oeodetic 

Ojffke).    [\] 
7103.  Direcjfio  General  dos  Trabalbos   Gcologicos  (Oeological 

Bureau),    [i] 
7105.  Escola  da  Exercito  {MiliUry  School),    [i] 
7107.  Escola  Medico  Cirurgica  (Medico  Chirurgical  Scliool).    [i] 
7109.  Escola  Naval  (Naval  School),    [i] 
7111.  Escola  Polytechnica  (Polytechnical  School).    [i| 
7113.  Institato  Industrial  de  Lisboa  (Industrial  Institute),    [i] 

7116.  Institute  Real  de  Agricultura  (Royal  Institute  of  Agriculr 

ture).    [i] 

7117.  Ministro  de  Negocios  Estrangeiroa  (Minister  of  Foreign 

Affairs),    [i] 

7119.  Mjpseo  de  Lisboa  (Lisbon  Museum),    [i] 

7121.  Museo  Nacional  das  Golonias  (National  Museum  of  the  Colo- 
nies),   [i] 

7123.  Observatorio  Astronomico  da  Tapada  de  Alcantara  (Astro- 
nomical Observatory  of  Tapada  of  Alcantara),    [i] 

7125.  Observatorio  Astronomico  na  Escola  Polytechnica  (Astro- 
nomical Observatory  of  the  Polytechnical  School).    [1] 

7127.  Observatorio  de  Marina  (Naval  Observatory),    fi] 

7129.  Observatorio  Meteorologico  do  Infante  Dom  Luiz  na  Escola 
Polytechnica  (Infant  Dom  Luiz  Meteorological  Observa- 
tory of  the  Polytechnic  School),    [i] 

7131.  Beal  Associa^So  Gentral  de  Agricultura  Portugueza  (Boyal 
Central  Association  of  Portuguese  Agriculture),    [ij 

7133.  Real  Gonservatorio  de  Musica  (Royal  Conservatory  of 
Music). 

7135.  Sociedade  de  Geografla  (Oeographival  Society),    [i] 

7137.  Sociedade  dos  Architectos  e  Archeologos  (Society  of  Archi- 
tects and  Archaeologists),    [i] 

7139.  Sociedade  Archeologica  de  Lisboa  (Archoeological  Society  of 
Lisbon). 

7141.  Sociedade  Promotora  da  Industria  Falevil  (Society  for  the 
Promotion  of  Manufacturing  Industry).    [iJ 

7143.  Sociedade  Pharmacentica  Lusitania  (Lisbon  Pharma^seutical 
Society),    [i] 

7145.  Sociedade  des  Sciencias  Medicas  de  Lisboa  (Lisbon  Society 
of  Medical  Sciences),    [i) 

Oporto. 

7147.  Academia  Polytechnica  (Polytechnic  Academy),    [i] 

7149.  *»Gentro   Pharmacentico   Portugueze'^    (^^Pliarmaoeutical 

Centre  ^).    [i] 
7151.  Escola  Medico-Cirurgica  (Medico- Chirurgical  School}    [i] 
7153.  Institnto  Industrial  (Industrial  Institute),    [i] 
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Oporto— Continued. 

7155.  Mnseo  de  Historia  Natural  da  Camara  Municipal  do  Porto 

{Oporto  Museum  of  Natural  History),    [i] 
7157.  Sociedade  de  Instruc9ao  do  Porto  {Educational  Society). 

[Packages  sent  through  Eamsay  Crooks,  Esq.,  25  South 

William  Street,  New  York.J    [i] 
7169.  Sociedade  Portugueza  de  Geografia  {Portuguese  Oeographi- 

cal  Society). 

_^^  BOUMANIA. 

Bmreit 

7161.  Soci6t^  Eoumaine  d' Agriculture  {Roumanian  Agricultural 

Society),    [i] 
7163.  Soci6t6  Boumainede  Geographic  (i2out?ianian  Oeographical 

Society). 

.  ^^  RUSSIA. 

Arkhangel. 

7165.  Flotskaia  Biblioteka  {Naval  Library). 

BarnftoL 

7167.  Meteorologicheskaia  Observatoria  {Meteorological  Observor 
tory).    [i] 

Derpt  {Ihrpat). 

7169.  Deri) tskoieObsh dies tvolestesto-lspytalelei  {Dorpat  Society 

of  Naturalists),    [ij 
7171.  Farmatsevtichcskoie  Obshchestvo  {Pharmcuieutical  Society). 

[i] 
7173.  Imper.  Astronomicbeskaia  Observatoria  [Kaiserliche  ITni- 

versiUlts-Sternwarte]  {Imperial  Astronomical  Observor 

toryy    [i] 

7176,  Imper.  Universitet  {Imperial  University),    [iii] 

7177.  Kaiserliche  LivlUndische  Oekonomische  Gesellschaftf  (Im- 

perial  Livonian  Economical  Society),    [i] 
7179.  Meteorologicheskaia  Observatoria  {Meteorological  Observa 

tory).    [i] 
7181.  Statistisches  Bureau  der  Universitat  {Statistical  Bureau  of 

the  University),    [i] 
7183.  XJchonole  Estonskoie   Obshchestvo   [Gelehrte   Estnische 

Gesellscbaft]  {Esthonian  Scientific  Society),    [iii] 
7185.  Veterinamyi  Institut  ( Veterinary  Institute),    [i] 

ttaterinburg. 

7187.  Meteorologicheskaia  Observatoria  {Meteorological  Observa- 

tory).    [i] 
7189.  Soci6t6  Ouralienne  d'Amateurs  des  Sciences  Naturelles 

{Uralian  Society  of  Friends  of  Natural  Science). 
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Helsingfors. 

7191.  Bureau  Central  cle  Statistique  de  la  Finlande  {Central  Statis- 
tical Bureau  of  Finland). 

7193.  Finnische  Akademie  der  Wissenscliaften  {Finnish  Academy 
of  Sciences.) 

7195.  Finska  Geologiska  Undersokningen  {Oeological  Survey  of 
Finland),    [i] 

7197.  Finska  Litteratur-Sallskapet  {Society  of  Finnish  Literature). 

7199.  Finskoio  Uchonoie  Obshchestvo  [Societas  Scientiarum  Fen- 
nica,  Finska  Yetenskaps-Societet]  {Finnish  Scientific 
*  Society),    [iii] 

7201.  Kejserliga  Alexanders-Universitet  i  Finland  {Imperial 
Alexander  University  of  Finland).  [Packages  sent 
through  F.  A.  Brockhaus,  Leipzig.]     [i] 

7203.  Magnituaia  i  Meteorologicheskaia  Observatoria  {Magnetic 
and  Meteorological  Observatory),    [i] 

7206.  Obshchestvo  Finlandskih  Vrachei  [Finska  LSkare  Salls- 

kapet]  {Society  of  Physicians  of  Finland).    |i] 

7207.  SS^llskapet  pro  Fauna  et  Flora  Fennica  ( Society  for  the  Fauna 

and  Flora  of  Finland),    [i] 

laroslavl  ( Yaroslav). 

7209.  Demidofskii  luridicheskii  Litsei  ( Demidof  Juridical  Lyceum). 

[i] 
7211.  Obshchestvo  dla  izsledovania  laroslafskoi  gubernii  v  iest- . 
estvenno-istoricheskom  otnoshenii  {Society  for  Invest- 
igating the  Natural  History  of  the  District  of  laroslavl). 

[ij 
Irkutsk. 

7213.  VoBtochno-Sibirskii  Otdiel  Imper.  Busskavo  Geografiches- 

kavo  Obshchestva  {Fast-Siberian  Section  of  the  Imperial 

Russian  Geographical  Society),    [i] 
Kazan. 

7215.  Imper.  KazanskiilTniver6itet(Jmpena2  University  of  Kazan), 

[iii] 

7217.  Imper.  Kazatiskoie  Ekonomicheskoie  Obshchestvo  (Im- 
perial Economical  Society  of  Kazan),    [i] 

7219.  Kazanakoie  Obshchestvo  Vrachei  {Society  of  Physicians  of 
Kazan). 

7221.  Observatoria  {Observatory),    [i] 

7223.  Obshcliostvo  lestestvo-Ispytatelei  pri  Imper.  Kazanskom 

Univcrsitetie  {Society  of  Naturalists  at  the  Imperial 

University  of  Kazan).    [iJ 

Eharkof. 

7225.  Imper.   Kharkofskii   Universitet  {Imperial    University  of 

Kharkof).    [i] 
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Kharkof-— Continned. 

7227.  Matbematiscbe  Gesellscbaft  der  Uuiversitiit  {Mathematical 
Society  of  the  University). 

7229.  Obshcbestvo  Ispytatelei  Prirody  pri  Imper.  Ebarkofskom 

Universitetie  (Society  of  Xaturalists  at  the  Imperial 
Univosity  ofKharkof).    [i] 
7231.  Yeterinarnoie  Ucliilishcbe  ( Veterinary  School),    [i] 

Kief. 

7233.  Imper.  Uuiversitet  Sviatovo  Vladimira  (Imperial  St.  Vla- 
dimir University),    [i] 

7235.  Eiefskoie  Obsbcbestvo  lestestvolBpytateloi  (iTi^iSocff^yo/ 
Naturalists),    [ij 

7237.  Observatoria  (Observatory),    [i] 

Kronshtat  (Cronstadt). 

7230.  Koiupasnaia  Observatoria  (Compass  Observatory).    [iJ 
7241.  Kronsbtatskaia   3Iorskaia   Biblioteka  (Naval  Library  of 

Cronstadt),     [i] 

7243.  Morskaia  A8troDODiicbeskai  a  Observatoria  (Naval  Astro- 
nomical Obnervatory).     [i] 

7245.  Obsbcbestvo  Morskib  Yracbei  (Society  of  Naval  Physicians). 

[ij 
Lebedian  (District  of  Tambof). 

[LebediaDskoie  Obsbcbestvo  Selskovo  Iloziaistva  (Lebedian 
Society  of  Rural  Economy).    (Closed.)] 

Lnf^  (District  of  Elcaterinoslav*). 

7247.  Meteorologicbeskaia  Observatoria  (Meteorological  Observa- 
tory). 

Mitava  (Mitau). 

7249.  KurlandEkoie  Obsbcbestvo  Literatury  i  Iskusstv  ((7oiirIan<2 
Society  of  Literature  and  Art),    [iii] 

Mofkva  (Moscow). 

7251.  Cbertkofskaia  Publicbnaia    Biblioteka    (Cliertkof  Public 

Library),    [i] 
7253.  Etnogmlicbeskii  Mazei  (Ethnographical  Museum),    [i] 
7255.  Fiziko-Meditsinskoie  Obsbcbestvo  (Physico-Medical  Society). 

[i] 

7257.  Imx)er.  Moskofskii  Universitet  (Imperial  University  of  Mos- 
cow).   [I] 

7259.  Imper.  Moskofskoie  Obsbcbestvo  lestestvo-Ispytatelei  (Im- 
perial Moscow  Society  of  Naturalists),    [iii  J 

7261.  Imper.  Moskofskoie  Obsbcbestvo  Selskovo  Iloziaistva  (/m- 
perial  Moscow  Society  of  Rural  Economy).    [\] 

7263.  Imper.  Obsbcbestvo  Istorii  i  Drevnostei  Bossiiskib  pri  M«w 
kofskom  Cniversitetie  (Imperial  Society  of  Russian  h  ih- 
tory  and  Antiquities  at  the  University  of  Moscow).    [i| 

H.  Mis.  15 IG 
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• 

Moskva  (Moscow) — Continued. 

7205.  Imi>er.  Obshcliestvo  Lubitelei  lestestvoznauia,  Autropolo- 
gii  i  Etnografii  (Imperial  Society  of  Friends  of  Natural 
Science^  Anthropology^  and  Ethnography),    [i] 

7267.  Imper.  Zemledielcheskoie  Obsbcliestvo  v  Moskvie  (Imperial 
Agricultural  Society  of  Moscow),    [i] 

72G9.  laridicheskoie  Obshchestvo  (Juridical  Society),    fi] 

^271.  Kommercbeskaia  Akadetnia  (Commercial  Academy),    \\] 

7273.  Lazarefskii  Inatitat  Vostocbnyb  lazykof  (Lazaref  Institute 
of  Oriental  Languages),    [i] 

7275.  MeteorologicAl  Observatory  of  the  Agricultural  Acailemy. 

7277.  Moskofskaia  Synodalnaia  Biblioteka  (Moscow  Synodal  Li- 
brary). 

7270.  Moskofskii  Publichnyi  i  Bnmiantee&kii  Muzei  (Moscow 
Public  and  Rumiantsef  Museums),    [ij 

7281.  Moskofskoie  Archeologicbeskoie  Obshchestvo  (21oscow 
Archceological  Society),    [i] 

7283.  liloskofskoie  Matematicheskoie  Obshchestvo (Moscoic  Mathe- 
matical Society),    [i] 

7285.  Muzei  Kniazia  Sergeia  Mihailovicha  Galitsyua  (Prince  Ser- 
gins  Qalitsyn^s  Museum),    [i] 

7287.  Observatoria  (Observatory),    fij 

7289.  Obshchestvo  Akklimatizatsii  Eastenii  i  Zhivotnyh  (Society 
of  Acclimation  of  Plants  and  Animals),    [i| 

7291.  Obshchestvo  Drevne-Eusskavo  Iskusstva  pri  Moskofskom 
Publichnom  i  Eumiantsefskom  Museiah  (Society  of  Old 
Russian  Art  at  the  Moscow  Public  and  Rumiantsef  Mu- 
seums),    [i] 

7293.  Obshchestvo  Lubitelei  Uudozhestv  (Society  qf  Friends  of  the 
Fine  Arts),    [ij 

7295.  Obshchestvo  Lubitelei  Eossiiskoi  Slovesnosti  (Society  of 
Friends  of  Russian  Literature).    [iJ 

7297.  Petrofskaia  Zemledlelcheskaia  i  Lesuaia  Akademia  (Peter 
Academy  of  Agriculture  and  Forestry),    [i] 
[Bumiautsefskaia  Biblioteka  i  Muzei  (Rumiantsef  Library 
and  Museum),    (See  Moskofskii  Publichnyi  i  Bnmiant- 
sefskii  Musei.)] 

7299.  Eusskoie  Obshchestvo  Lubitelei  Sadovodstva  (Russian  So* 

ciety  of  Friends  of  Horticulture).    [\] 

[Slavianskii  Komitet  (Slavic  Committee),    (Closed.)J 
Narva. 

7301.  Narvskoie  Arheologicheskoie  Obshchestvo  (Archas>log%cal 
Society  of  Karva).    [i] 

Nerchinsk. 

7303.  Meteorologicheskaia  Observatoria  (Meteorological  Observa- 
tory),   fi] 
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Tezhin. 

7305.  Istoriko-Filologicheskii  Iiistitut  (UistoricO' Philological  In- 
stitute) [formerly  Litsei  Grafa  Bezborodko].    [i] 
Kkolaiefl 

7307,  Observatoria  {Observatory ),    [i] 

Odena. 

7309.  CrorodskaiaPublichDaiaBiblioteka  (Public  City  Library),   [i] 

7311.  Imper.  Novo-Bossiiskii  Universitet  {Imperial  New-Rtissian 
University). 

7313.  Imper.  Obshchestvo  Selskova  Hoziaistva  Inzhnoi  Bossii 
{Imperial  Society  of  Rural  Economy  of  Southern  Rus- 
sia),   [i] 

7315.  Novo-Rossiiskoio  Cbshchestvo  lestestvo-Iepytatelei  (-ATew- 
RfASsian  Society  of  Naturalists).  [The  library  of  this 
society  is  inseparably  connected  with  the  university.] 

7317.  Odesskoie  Obshchestvo  Istorii  i  Drevnostei  {Historical  and 
Antiquarian  Society  of  Odessa),    [ij 
[Pnblichnaia  Biblioteka  {Public  Library).    (See  Gorodskaia 
Pablichnaia  Biblioteka.)] 

7319.  Soci6t6  de  M6decine  d'Odessa  {Medical  Society  of  Odessa),   [i] 

7321.  Uchilishche  Gluho-Niemyh  {Deaf  and  Dumb  Institution),   [i] 

Omsk. 

7323.  Obshchestvo  Izsledovatelei  Zapadnoi  Sibiri  {Society  ofUx- 

plorers  of  Western  Siberia),    fij 
Orenburg. 

7325.  Orenburgskii  Otdiel  Imper.  Busskavo  Geograficheskavo 

Obshchestva  {Orenburg  Section  of  the  Imperial  Russian 

Geographical  Society),     [i] 
Tavloisk. 

7327.  Library  of  the  Meteorological  and  ]\Iagnotic  Station. 

Wkovo  {PouUcova). 

7329.  l^ikolaiefskaia  Glavnaia  Observatoria  {yichoUis  Chief  Ob- 
servatory),   [i] 

1^1  {Reval). 

7331.  Estlandskpie  Literaturnoie  Obshchestvo  {Esthonian  Liter- 

^:  ary  Society),    [i] 

ftuiaii. 

7333.  PubUcbnaia  Biblioteka  {Public  Library),    [i] 

7335.  Lettisch-Literarische  Geeellschaft  {Society  of  Lettio  Litera- 
ture),   [i]        i 

7337.  Muzei  {Museum),    [i] 

7339.  Obshchestvo  lestestvo-Ispytatelei  [Naturforscherverein] 
{Society  of  Naturalists),    [iii] 
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Biga — Gontinaed. 

7341.  ObslicLestvo  Istorii  i  Drcvuostoi  Ivusskih  Pribaltiiskili  Proi 
vintsii  fGesellscliJift  filr  Gescbicbte  und  Altertbnms. 
knnde  der  (jBtsee-Provinzeii  llusslaods]  {Historical 
and  Antiqvarian  Society  of  the  RtisHan  Baltic  Prov- 
inces).   fi| 

7343.  Obsbcbestvo  Prakticbeskib  Vracbei  {Society  of  Practical 
Physiciftiut),     fi] 

7345.  Tecbuicbeskoie  Obahcbestvo  {Technical  Society),    [i] 

Sankt-Peterburg  (St.  Peterkburg). 

7347.  levo  Volicbestvo  loiinTator  Vserossiiskii  {His  Majesty  the 
Emperor  of  Russia),     fiiij 

7349.  Arbeograficlieskaia  Kommissia  ])ri  Ministerstvie  Karod- 
navo  Prosvlesbcbenia  {Archceographical  Commission  of 
the  Ministry  of  Public  Education).    [i| 

7351.  Bibliotbek  der  Evaiigeliscben  GetneindeD  in  St.  Petersburg: 
( Library  of  the  Protestant  Congregations  of  St.  Peters- 
burg). 

7353.  Cabinet  der  Pbysikaliscben  Geograpbie  der  Kaiserlicbea 
Universitiit  {Cabinet  of  Physical  Geography  of  the  Impe- 
rial University),    [i] 

7355.  Commission  pour  fixer  les  mesures  et  les  poids  de  I'Empire 
de  Kussie  {Commission  for  establishing  measures  and 
iceights  in  the  Russian  Empire). 

7357.  Commission  rnsso  des  6cbanges  intemationaux  de  la 
Bibliotb5qne  Impdriale  Publique  {Russian  Commission 
of  International  Exchanges  at  the  Imperial  Public 
Library),     [ij 

7359.  Filologicheskoie  Obsbcbestvo  pri    Sankt-Peterburgskom 
Universitetie  {Philological  Society  of  the  University  of 
St.  Petersburg),    [i] 

7361.  Gooiogicheskii  Komitet  {Geological  Committee).    [\] 

7363.  Gidrograflcbeskii  Departament  Morskovo  Ministerstva 
{Hydrographical  Department  of  the  Ministry  of  Ma- 
rine),   [iii] 

7365.  Gornaia  Akademia  {Mining  Academy),    [i] 

7367.  Gornyi  Departament  Ministerstva Gosudarstvennyb  Imusb- 
cbestv  {Mining  Department  of  the  Ministry  of  State 
Domains),    [i] 

7369.  Gosndarstvennaia  Eommissia  Pogasbenia  Dolgof  {Imperial 
Commission  of  Amortizement). 

7371.  Imper.  Akademia  Nauk  (JtwpertaiAcacZemyo/ /Science*),  [iii} 

7373.  Imper.  Aleksandrofskii  Litsei  {Imperial  Alexander  Ly- 
ceum).   [iJ 

7375.  Imper.  Arbeologicbeskaia  Komniissia  {Imperial  Archceo-^ 
logical  Commission),    [iii] 
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Sankt-Peterbnrg  (St.  Peteriffcwr//)— Continued. 

7377.  Imper.  FarDiatseftiebeskoie  Obsbchestvo  {Imperial  Phar- 
maceutical  Society),    [i] 

7379.  Imper.  Istoriko  Filologicbeskii  Institut  {Imperial  Historico- 
Philological  Institute),    f  i] 

7381.  Imper.  Mediko-Hirurgicheskaia  Akademia  {Imperial  Med- 
ico-Surgical Academy),    fi] 

7383.  Imper.  Mihailofskaia  Artilleriiskaia  Akademia  {Imperial 
Micfui^l  Artillery  Academy),    [i] 

7385.  Imper.  Nikolaiefskaia  Inzheuemaia  Akademia  {Imperial 
Nicholas  Engineering  Academy),    [i] 

7387.  Im];)er.  Nikolaiefskaia  Yoiennaia  Akademia  {Imperial  Nich- 
olas  MiJitnry  Academy). 

7389  Imper.  Pubiichnaia  Biblioteka  {Imperial  Public  Library), 
[iii] 

7391.  Imper.  liossiiskoie  Obsbchestvo  Sadovodstva  v  Sankt-Pe- 
tcrburgie  {Imperial  Russian  Horticultural  Society  of  St. 
Petersburg),    [ij 

7393.  Imper.  Russkoie  Arbeologicbeskoie  Obsbchestvo  (JwjjmaZ 
Russian  Archaeological  Society),    [i] 

7395.  Imper.  Busskoie  Geogi-aficbeskoie  Obsbchestvo  {Imperial 
Russian  Geographical  Society),    [iii] 

7397.  Imper.  Russkoie  Istoricheskoie  Obsbchestvo  {Imperial  Rus- 
sian Historical  Society),    fij 

7399.  Imper.  Russkoie  Tehnicheskoie  Obsbchestvo  {Imperial  Rus- 
sian Technical  Society),      [i] 

7401.  Imper.  Sankt-Peterburgskaia  Akademia  Hudozhestv  {Im- 
perial St.  Petersburg  Academy  of  Fine  Arts). 

7403.  Imper.  Sankt-Peterbnrgskii  Botanicheskii  Sad  {Imperial 
Botanical  Garden  of  St.  Petersburg).  [Packages  sent 
through  Wm.  Mintor^  Wandrabm  Briicke  6,  Ham- 
burg, Germany.)    [i] 

7405.  Imper.  Sankt-Peterburgskii  Universitet  {Imperial  Univer- 
sity of  St.  Petersburg),    [i] 

7407.  Imper.  Sankt-Peterburgskoie  Mineralogicheskoie  Obsb- 
chestvo {Imperial  Mineralogical  Society  of  St.  Peters- 
burg),   [iii] 

7409.  Imper.  Tebnologicbeskii  Institut  {Imperial  Technological 
Ifistitute).    [i] 

7411.  Imper.  Uchilishche  Glubo-Niemyb  {Imperial  Deaf  and  Dumb 
Institute),    [i] 

7413.  Imper.  Uchilishche  Pravoviedenia  {Imperial  Law  School). 

7415.  Imper.  Yolnoie  Ekonomicbeskoie  Obsbchestvo  (Imperial 
Free  Economical  Society),    [iii] 

7417.  Institut  Korpusa  Putei  Soobsbcheuia  {Institution  of  the 
Cnrj)H  of  Engineers),     f  i  ] 
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Sankt-Peterbnrg  (St  Petersburg) — Continued. 

7419.  Institut  Slepyh  (Instiiutim  for  the  Blind),    [i] 

[Lesnaia  Akademia.    (See  Sankt-Peterburgskii  Lesnoi  In 

stitut.)] 
7421.  Medicinische  Wocheuscbrift  (Medical    Weekly),     [Dr.  E. 

Moritz.]     [ij 
7423.  Meditsinskii  Departament  Morskovo  Ministerstvo  (Medical 

Department  of  the  Ministry  of  Marine),    [i] 
7425.  Ministerstvo  Finansof  (Ministry  of  Finance),    [i] 
7427.  Ministerstvo  Gosudarstvennyh  Imushchestv  (Ministry  of 

State  Domains), 
7429.  Ministerstvo  Narodnavo  Prosvieshehenia  (Ministry  of  Puh- 

lie  Education),    [i] 
7431.  Ministerstvo   Putei   Soobslichenia  (Ministry  of   Ways  of 

Communication),    [i] 
7433.  Ministerstvo  VnutrenniU  Diel  (Ministry  of  tlie  Interior). 
7435.  Morskaia  Akademia  (Naval  Academy),    [i] 
7437.  Morskoie  Ministerstvo  (Ministry  of  Marine),    [i] 
7439.  Morskoi  Muzei  (Naval  Museum),    [i] 
7441.  Morskoi    Ucbonyi   Komitet   (Scientific   Committee  of  the 

Navy),     [i] 
7443.  Muzei  Grecbesfcib  i  Rimskib  Drevnostei  (Museum  of  Qreek 

and  Roman  Antiquities),    [i] 
[Mus6e    Imperial  Agronomique.     (See   Zemjedieicbeskii 

Institut.] 
7445.  Muzei  Imper.  Akademii  Kauk  (Museum  of  the  Imperial 

Academy  of  Sciences),    [i] 
7447.  Muzei  Imper.  Ermitazba  (Museum  of  the  Imperial  Hermit- 
age),   [i] 
7449.  Muzei  Instituta  Korpusa  Oomyb  luzhenerof  (Museum  of 

the  Corps  of  Mining  Engineers).    [\] 
7451.  Nikolaiefskaia  Akademia  Generalnavo  Sbtaba  (Nicliolas 

Acad^iy  of  the  General  Staff),    [i] 
7453.  Observatoiro  de  I'Universitfi  Imp^riale  (Observatory  of  the 

Imperial  University),    [i] 
7455.  Observatoria   Astrouomicbeskaia    pri    Imper.  Akademii 

Nank  (Astronomical  Observatory  of  the  Imperial  Acad- 
emy of  Sciences),    [i] 
[Obsbebestvo  Estestvo  Ispytateley  pro  Sankt-Peterburg- 

skom  Vniversitete.     (See  Sankt-Peterburgskoie  Ob> 

shebestvo  lestestvo-Ispytateiei.)] 
7457.  Obsbebestvo  Morskib  Vracbei   (Society  of  Naval  Physi- 
cians),   [i] 
[Pedagrogicbeskoie     Obsbebestvo     (Pedagogical     Society)^ 

(Closed.)] 
7459.  Russiebe  Revue  (Russian  Revieic), 
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SanktPeterbnrg  {St.  Petersburg) — Continued. 

7461.  Easskoie  Eutomologicheskoie  Obshchcstvo  {Russian  Ento- 

•  mological  Society),    [i] 

7463.  Easskoie  Himicheskoie  Obshcbestvo  pri  Sankt-Peterborgs- 
kom  Universitetie  {Russian  Chemical  Society  of  the  8U 
Petersburg  University),    [i] 

7465.  Sankt^Peterburgskaici  Qoroclskaia  Dama  {City  Council  of 
St.  Petersburg). 

7467.  Sankt-Peterburgskii  Lesnoi  lustitut  {St.  Petersburg  Insti- 
tute of  Forestry). 
[Sankt-Peterburgskii  Otdiel  Slavianskavo  Komiteta  {St. 
Petersburg  Section  of  the  Slavic  Committee).  (Closed.)] 

7469.  Sankt-Peterburgskoie  Obshcbestvo  lestestvo-Ispytatelei 
{St.  Petersburg  Society  of  Naturalists),    [i] 

7471.  Sankt-Peterburgskoie  Slaviauskoie  Blagotvoritclnoie  Ob- 
shchestro  {Slavic  Benevolent  Society  of  St  Peters- 
burg),   [i] 

7473.  Selsko-boziaistvennyi  Muzei  (Museum  of  Rural  Econ- 
omy),   [i] 

7475.  Sbtab  Korpusa  GornyU  Inzhenerof  {Staff  of  the  Corps  of 
Mining  Engineers),    [iiij 

7477.  Topograficbeskoie  Buro  Voiennavo  Ministerstva  {Topo- 
graphical Bureau  of  the  Ministry  of  War),     fi] 

7479.  Tsentrahiaia  Fizicbeskaia  Observatoria  {Central  Physical 
Observatory),    [iii] 

7481.  Tsentralnyi  Statisticheskii  Komitet  Ministerstva  Vnutren- 
nib  Diel  {Central  Statistical  Committee  of  the  Ministry 
of  the  Interior),    [i] 

7483.  Uchebnoie  Otdielenie  Vostocbnyb  lasykof  Aziatskavo  De- 
partamenta  Ministerstva  Inostrannyb  Diel  {Institute 
of  Oriental  Languages  in  the  Asiatic  Department  of  the 
Foreign  Ojfflce).    [i] 

7485.  Uchonyi  Komitet  Ministerstva  Gosndarstvennyh  Imu- 
sbcbestv  {Scientific  Committee  of  the  Ministry  of  State 
Domains),    [i] 

7487.  Voienno  -  meditsinskii  Zburnal  {Military  Medical  Jour- 
nal),   [i] 

7489.  Voiennoie  Ministerstvo  {Ministry  of  War). 

7491.  Zemledielcbeskii  Institut  {Agronomical  Institute),    [i] 

7493.  Zemledielcbeskii  Musei  Ministerstva  Gosudarstvennyb 
Imusbcbestv  {Agricultural  Mmeum  of  the  Ministry  of 
State  Domains),    [i] 

Tatbkent  {in  Turkestan). 

7495.  Magnitnaiai  Meteorologicbeskaia  Observatoria  (il/a/7/««^io 
and  Meteorological  Observatory),    fi] 
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Tiflifl. 

7497.  linper.  Kavkazskoie  ileditsinskoie  Obshchestvo  {Imperial 

Cauaman  Medical  Society),    [i] 
7490.  Kavkazskii  Muzei  {Caucasian  Museum),    [i] 
7501.  Kavkazskii  Otdiel  Imper.  Busskavo  Geograficheskavo  Ob- 

shcbestva  {CaucoMaii  Section  of  the  Imperial  Russian 

Geographical  Society),    [i] 
7503.  Kavkazskoie  Obshchestvo  Selskovo  TLoziaistvei  {Caucasian 

Society  of  Rural  Economy),    [i] 
7505.  MagDitnaia  i  Meteorologicheskaia  Observatoria  {Magnetic 

and  Meteorological  Observatory)  [Phjsikalisches  Ob- 

servatorium].    [i] 
7507.  Publichnaia  Biblioteka  {Public  Library),    [i] 

[Tifliser  Physikalisches  Observatorium  {Physical  Observa- 

tory  of  Tiflis).    (See  Magnitnaia  i  Meteorologicheskaia 

Observatoria.)] 
7509.  Upravlenie  Gornoiu  Ghastiu  na  Kavkazie  i  za  E^avkazom 

{Administration   of    Caucasian   and    Trans-eaucasian 

Mines). 


Tola. 


7511.  Publichnaia  Biblioteka  {Public  Library),    [i] 
7513.  Statisticheskii  Komitet  {Statistical  Committee),    [i] 


Uman  {District  of  Kief). 

7515.  Umanskoie  Uchilishche  Zemledielia  i  Sadovodstva  {Agri- 
cultural  and  Horticultural  School  of  Uman).    [i] 

Tanhava  ( Warsaw). 

7517.  Astronomicheskaia  Observatoria  {Astronomical   Observer 

tory).    [i] 
7519.  Gazeta  L^karska  {Medical  Journal),    [i] 
7521.  Imper.  Varshafskii   Universitet   {Imperial   University  of 

Warsaw),    [i] 
7523.  Mediko-Hirurgicheskaia  Akademia  {Medico- Surgical  Acad- 

emy).    [i] 
7525.  Obshchestvo  Pooshchrenia  Hadozhestv  v  Tsarstvie  Pol- 

skom  {Society  for  the  Encouragement  of  Fine  Arts  in 

the  Kingdom  of  Poland),    [i] 
7527.  Towarzystwo  Bolnicze  Eji6Iestwa  Polskiego  {Agricultural 

Society  of  the  Kingdom  of  Poland). 
TiUia. 

7529.  Imper.  Yilenskoie   Meditsinskoie  Obshchestvo  {Imperial 

Medical  Society  of  Vilna).    [i] 
[Musei  Drevnortei  {Museum  of  Antiquities).    (See  Vilen- 

skaia  Pablichnaia  Biblioteka,  &c.)] 
7531.  Sieverozapadiiyi  Otdiel  Imper.  Easskavo  Geograficheskavo 

Obshchestva    {Xorthtcesfem    Section  of  the   Imperial 

Russinyi  Geographical  tSocieti/),     fi| 
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Vflna — CoDtiDued. 

7533.  Yilenskaia  Arkeograficbeskaia   Kouimissia  [Archccograph- 

ical  Commission  of  VUtui).    [ij 
7535.  Yilenskaia  Astronomicheskaia  Observatoria  {Astronomical 

Observatory  of  Vilna).    [i] 
7537.  Yilenskaia    PubUchnaia   Biblioteka  i  Musei  Drevnostei 
{Vilna  Public  Library  and  Museum  of  Antiquities),  [i] 
Vladimir. 

7539.  Imperial  School  of  Marine  Jurisprudence,    [i] 

Belgrade. 

7541.  Drnshtvo  srbske  Slovessnosti  {Society  of  Servian  Litera- 
ture),   fi] 

7543.  PraTiteljstvena  Biblioteka  {State  Library),    fi] 

# 

8P.UN. 

Barcelona. 

7544.  Academia  de  Ciencias,  Artes,  y  Oficios  para  la  Mujer  {Acad- 

emy of  Sciences^  ArtSj  and  Female  Industries). 

7545.  <*Cr6nica  Cientiflca"  {'^Scientific  Chronicle''),    [i] 

7547.  Instituto  Agricola  Catalan  de  San  Isidro  {Catalanian  Agri- 
cultural Institute  of  San  Isidro).    fi] 
7549.  Observatorio  Meteorol6gico  {Meteorological  Observatory). 
7551.  lioal  Academia  de  Buenas  Letras  de  Barcelona  {Royal 

Academy  of  Belles-LettreSj  of  Barcelona),    fi] 
Bilbao. 

7553.  Board  of  Charity — Library  of  Charitable  Instruction. 

7555.  Observatorio  Meteorol6gico  {Meteorological  Observatory). 

BurgOA. 

7557.  Observatorio  Meteorol6gico  {Meteorological  Observatory). 

Cadiz. 

7559.  S.ciedad  Econ6mica  Gaditana  de  Amigos  del  Pafs  {Oadi* 

tana  Economical  Society),    fi] 
7501.  Sociedad  Protectora  de  los  Animales  y  las  Plantas  {Society 

for  the  Protection  of  Animals  and  Plants),    fi] 
Cordova. 

75G3.  Academia  Nacional  de  Ciencias  Exactas  (National  Academy 

of  Exact  Sciences),    f  i] 

Granada. 

7565.  Universidad  do  Granada  ( Universitf/  of  Oranada).    f i] 

Xadrid. 

7567.  Academia  de  las  tres  Kobles  Artes  de  San  Fernando  {San 
Fernando  Acaiiemy  of  the  Three  Nolle  Arts),    fi] 
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Madrid — Cod  tinued. 

7560.  Academia  Especial  de  Ingcnierofi  (Special  Academy  for  En- 
gineers),   fi] 

7571.  Atcneo  Cientifico,  Literario  y  Artistico  (Scientific  Literary 
and  Artistic  Atlieneum). 

7573.  Biblioteca  Nacional  (National  Library),    [iii] 

[Colonial  Department.    (See  Ministerio  de  las  Coloui8.8).] 

7575.  Comisiou  del  M»pa  Geo16gico  de  EspaHa  (Commmton /or 
tlie  Oeologkal  Map  of  Spain), 

7577.  **  Correspoudencia  de  Espafia"  (Spanish  Correspondence). 

7579.  Direcciou  del  ^'Memorial  de  Artillerfa"  (Artillery  Notes). 

7581.  Escuela  de  lugenieros  de  Caminois,  Ganales,  y  Puertos 
(School  of  Civil  Engineering). 

7583.  lustituto  Geogrdfico  y  Estadistico  (Geographical  and  Sta- 
tistical Institute),     fi] 

7585.  Junta  Estadistica  (Statistical  Society),    [i] 

7587.  **La  EspauaAgricola^:  Asociacion  General  de  Labradores 
( The  Spanish  Farmer j  General  Association  of  Workmen). 

7589.  Ministerio  de  Fomento — Direccion  General  de  Instruccion 

Publica  (Department  of  the  Interior — General  Office  of 

Public  Instruction). 
7591.  Ministerio  de  las  Colonias  (Colonial  Department),    [i] 
7503.  Maseo  Arqneol6gico  IS^acional  (National  Archceological  Mu* 

seum).    [i]  * 

7505.  Observatorio  de  Madrid  (Madrid  Observatory),    [i] 
7507.  Heal  Academia  de  Ciencias  de  Madrid  (Royal  Academy  of 

Sciences^  of  Madrid),    [iii] 
7^09.  Beal  Academia  de  Ciencias  Morales  y  Pollticas  (Boyal 

Academy  of  Moral  and  Political  Sciences),    [iii] 
7C01.  Real  Academia  Espanola  Arqaeol6gica  y  Geogr&flca  (Royal 

Spanish  Academy  of  Archaeology  and  Geography),    [i] 
7603.  Heal  Academia  de  la  Historia  (Royal  Academy  of  History). 

[iii] 

7605.  Bevista  de  la  Arqaitectara  (Review  of  Architecture),    [i] 

T607.  Bevista  Minera  y  Metalldrgica  (Mineral  and  Metallurgical 
Review). 

7609.  Sodedad  de  Antropol6gia  de  Madrid  {Anthropological  So- 
ciety),   [i] 

7611.  Sociedad  Central  de  Arqaitectos  (Central  Society  of  Archi- 
tects),   [i] 

7613.  Sociedad  Espafiola  de  Historia  Ifatural  (Spanish  Society  of 
Natural  History),    [i] 

7615.  Sociedad  Geogrdflca  de  Madrid  (Geographical  Society),    [i] 
[Sociedad  de  Professores  de  Ciencias  (Association  of  Pro- 
fessors of  Science).] 

7617.  Uuiversidad  dc  Madrid  (  University  of  Madrid),     fi] 
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Mvda. 

7619.  Obeervatorio  Meteoroldgico  {Meteorological  Observatory). 

Oriedo. 

7621.  Instituto  Provincial  de  Ovieclo  (rroviricial  Institute). 

Ban  Fernando. 

7623.  Instituto  y  Observatorio  de  Marina  {Xaval  Ituftitute  ayid 

Observatory),    [i] 
7625.  Real  Academia  de  Bellas  Artes  de  San  Fernando  {Royal 
Academy  of  Fine  Arts),    [i] 

Santiago. 

7627.  Observatorio  Meteorol6gieo  {Meteorological  Observatory). 

Valencia. 

7629.  Real  Sociedad  Eeondmica  {Royal  Economic  Society),    [i] 

Viicaya  {Biscay). 

7631.  Instituto  Provincial  de  Viscaya  {Provincial  Institute  of 
Biscay). 

SAVZDEN. 

Pahlen. 

(Bergschule.     (Dissolved.     Now  Mining   School,   Stock- 
holm.)] 
Wtheborj. 

7633.  Kongliga  Yetenskaps  och  Vitterhets  SamhUUet  {Royal  So- 
ciety of  Sciences  and  Belles- Lettres).    [iii] 
[SilUeekapet  Sm&foglarnas  Vanner  {Society  for  the  Protec- 
tion of  Small  Birds).    (Discontinued.)] 
liakftping. 

7635.  Ostgota  Foruminues  Forening  {East  Gothland  Antiquarian 

7637.  £thuologiska  Museom  {Ethnological  Museum). 

7639.  Kongliga  Fysiograflska  Sallskapet  {Royal  Physiographic  So- 
ciety),   [i] 

7641.  Kongliga  Uuiversitetet  {Royal  University),    [iii] 

[^ordisk  Tidsskrift  (or  Politik  Ekonomie,  och  Litterature 
(Discontinned.)] 

7643.  Universitets  Observatoriet  ( University  Observatory),    [i] 

StookliohiL 

7644.  Departementet  for  Fiskeri.    [Is  a  department  of  the  Kon- 

gliga Landtbmcks  Akademieu.    (Packages  addressed 
to  care  of  Fischerei-intendant,  Dr.  R.  Lundberg.)]    [ij 

7645.  Eutomologiske  Forening  {Entomological  Society).    [iJ 
7647,  Entomologiske  Tidsskrift  {Entomological  Journal), 
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Stookholm — CoDtinued. 

7C49.  **Eira^  {Medical  Journal). 

[Geographical  Society.    (See  Svenska  Siillskapet  f3r  An- 
tropologie  ocli  Greografie.)] 

7651.  Geologiska  Byr&u  {Geological  Bureau),    [i] 

7653.  Geologiska  Foreningen  {Geological  Society), 

[Geological  Survey.    (See  Geologiska  Byrdn.)] 

7655.  Jemkontoret  {Offices  of  Forges),    [i] 

7657.  Kongliga  Bibliotbeket  (Royal  Library),    [iiij 

7659.  Kongliga  Landtbrucks  Akademien  {Royal  Academy  of  Ag- 
riculture),   [ij 

7661.  KoDgliga  Svenska  Yetenskaps  Akademien  {Royal  Swedish 
Academy  of  Sciences),    [iii] 

7663.  Kongliga  Yittcrhets  Historic  och  Antiqaitets  Akademien 
{Royal  Academy  of  BelleS'LettreSj  History ,  and  Antiqui- 
ties),   [iii] 
["  Land  och  Folk.''    (Discontinued.)] 

7665.  Meteorologiska  Central  Anstalteu  {Central  Meteorological 
Institute).    [iJ 

7667.  Mining  School  [address  at  Technic  High  School],    [i] 

7669.  Minister  of  Foreign  Affairs. 

7671.  Kordisk  Mediciniske  Arkiv  ^Northern  MediccU  Archives). 

7673.  Observatoriet  {Observatory),    [i] 

7675.  Statistiska  Central  Byr&n  {Bureau  of  Statistics),    [i] 

7677.  Svenska  Akademien  {Swedish  Academy),    [i] 

7679.  Svenska  LUkare  Sallskapet  {Swedish  Society  of  Physicians). 

7681.  Svenska  BokforlaggareForening(/So(?Wf<yo/JS?(fftor«).  [Care 

of  Samson  &  Wallin,  Stockholm.] 
7683.  Svenska  Sallskapet  for  Antropologi  och  Geografie  {Society 

of  Anthropology  and  Oeography). 
Upsala. 

7685.  Kongliga  Universitetet  {Royal  University),    [i] 

7687.  Kongliga  Yetenskaps  Societaten  {Rayal  Society  of  Sciences). 

[iii] 
7689.  Prof.  P.  J.  Lindell  {Royal  University),    [i] 
7691.  Svenska  Fomminnes  Foreniug  {Swedish  Antiquarian  So- 

ciety).    [i] 

7693.  Universitets  Astronomiska  Observatoriet  ( l7ntrer«<yA«<ra- 

nomical  Observatory). 

7694.  Universitets  Meteorologiska  Observatoriet  ( University  Me- 

teorological Observatory),    [i] 
Vester&s. 

[Elementar  Liirovcrkets  Biblioteket  {Library  of  the  Normal 
School).    [Dissolved.)] 
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Veiterlj — Continued. 

7695.  Lakare  Sallskapet  (Physicians*  Society). 
7G07.  Riksbibliotheket  {State  Library). 

SWITZERLAND. 

7699.  Scbweizoriischcr  Forst-Verein  {Swiss  Foresters*  Union),    [ij 

7701.  Schweizerische  Palaontologiscbe  Gesellschaft  (Stciss  Pake- 

ontological  Society),    [i] 

7703.  Scbweizeriscber  Verein   fUr  Straf-  und  Gefangnisswesen 

{Swiss  Association  for  the  Manajement  of  Prisons).    [i\ 
AaraiL 

7705.  Aargaoische  Naturforschende  Gesellcbaft  {Society  of  Natu- 
ralists),   [i] 

[Blinden  nnd  Taubstummen  lustitut.    (See  Landenbof.)] 
BamL 

7707.  Gesellscbaft  zur  Beforderuug  desGaten  und  Gemeinntitai- 

gen  {Society  for  the  Promotion  of  Morality  and  PuMie 

Welfare),    [i] 
7709.  Gewerbe-Scbule  (Poly technical  School),    [i] 
7711.  nistorische  und  Antiquariscbe  Gesellsebaft  {Ilistorical  and 

Antiquarian  Society),    [iii] 
7713.  Kinder-Spital  {Hospital  for  Children). 
7715.  Naturforschende  Gesellsebaft  {Naturalists*  Society),    [iii] 
7717.  Universitats-Bibliotbek  ( I7n*t?er«7y  iiftrary).    [i] 
7719.  Verein  Scbweizeriscber  Gymnasiallebrer  {Society  of  Swiss 

Teachers). 


Bern. 


7721.  Allgemeine  Scbweizeriscbe  Gesellsebaft  filr  die  Gesammten 
Natnrwissenscbaften  {Sunss  Society  of  Natural  Sciences 
in  General),    [i] 

7723.  Bibliotbfeque  F^d^rale  {Federal  Library),    [i] 

7725.  Bureau  ToiK)grapbique  F6d^ral  [£tat  Major]  {Topo^aphi- 
eal  Bureau). 

7727.  Commission  de  la  Carte  G^ologique  de  la  Suisse  (Commis-^ 
sion  for  the  Geological  Chart  of  Switzerland).  [Care  of 
Bibliotb^uo  du  Polytecbnique  &  Zurich.] 

7729.  Eidgenossenscbe  Bundes-Eanzlei  {Helvetic  Federal  Chan- 
celry).    [i] 

7731.  Eidgenossenscbes  Departement  des  Innem  (Helvetic Interior 
Department),    [i] 
*[Eidgenossenscber  Inspector  der  Gottbard  Eisenbahn  {In- 
spector of  the  Gotthard  Railroad).    (See  No.  7737.)] 

7733.  Eidgenossenscbes  Statistiscbes  Bureau  {Statistical  Bureau)^ 

7735.  Geograpbiscbe  Gesellsebaft  (Geographical  Society),    [i] 
7737.  Inspectorat  technique  des  Cbemins  de  Fer  Suisses  (Office 
oflnspcrtor  of  the  Swiss  Railroads),    [i] 
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Bern — Gontiuued. 

7739.  Institut  Gdograpliique  International  (International  Oe<h 
graphical  Institute).    [ i] 

774  L.  Illiistrirte  Vierteljabrsclirift  fiir  arztliche  Polytechnik  (il- 
lustrnted  Quarterly  Journal  of  Medical  Polytechnic),    |i] 

7743.  Kantons  Schule  {Cantonal  School),    [i] 

7745.  Natarforscbende  Gesellscbaft  {Naturalists^  Society),    [iiij 

7747.  Oekonomiscbe  Gesellscbaft  des  Kanton  Bern  {Ilconomical 
Society  of  tfhe  Canton  of  Bern),    [i] 

7749.  Scbweizerischer  Alpen  Clab  {Swiss  Alpine  Club),    [i] 

7751.  Scbweizerische  Entomologiscbe  Gesellscbaft  {Swiss  Ento- 
mological Society),    [i] 

7753.  Scbweizeriscbe  Gtemeinniitzige  Gesellscbaft  {Suriss  Society 
for  Public  Welfare),    [i] 

7755.  Scbweizeriscbe  Historiscbe  Gesellscbaft  {Swiss  Historical 
Society),    [i] 

7757.  Scbweizeriscber  Lebrer-Verein  {Swiss  Pedagogic  Society). 

[i] 
7759.  Soci6t6  des  Sciences  {Society  of  Sciences),    [i] 

7761.  Soci6t6  des  Sciences  Naturellos  {Society  of  Natural  Sci* 

ences).    [lii] 

77G3.  St&rnw2iTte  {Observatory),    [i] 

7765.  Telluriscbes  Observatorium  {Tellurian  Observatory). 

7767.  XJmYeTB\tS,ta'Bihliothek  {University  Library),    [iii] 

Chur. 

7769.  Katurforschende    Gtisellscbaft   Graubiindens    {Society  of 
Natural  Sciences  of  OraubUnden).    [i] 
Franenfeld. 

7771.  Tburgauiscbe  i^aturforscbende  Gesellscbaft  {Thurgau  Nat- 
uralists^ Society).    [\] 

Fribourg. 

7773.  Soci6t6  Fribourgeoise  des  Naturalistes  {Fribourg  Society  of 
Naturalists),    [i] 

7775.  Soei6t6  d'Histoire  du  Canton  de  Fribourg  {Historical  Soci- 
ety of  the  Canton  of  Fribourg).    [ij 

Geneve. 

7777.  Arcbives  des  Sciences  Physiques  et  Faturellos  {Archives 

of  Physical  and  Natural  Sciences).    \\] 
7779.  Association  Zoologique  du  L^man  {Zoological  Society  of 

Lake  Leman).    [i] 
7781.  Bibliothfeque  de  la  Ville  {City  Library).    [UiJ 
7783.  "  Bibliotb^quo  UniverseUe."    [i] 
7785.  Institut  National  G^nevois  {National  Institute  of  Oene- 

ra).     [i] 
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Genive — Continncd. 

7787.  "Le  Globe"  [Orgaue  <le  la  Soci6t6  do  GiSograpliio  do  Ghe- 
n^ve]  ( The  World). 

7789.  Masde  de  la  ville  de  Geneve  {City  Museum),    [i] 

7791.  Mu86e  Zoologiqiie  (Zoological  Museum),    [i] 

7793.  Observatoire  (Observatory),    [i] 

7795.  Soci^t^  des  Arts  de  Oen^ve  (Oeneva  Society  of  Arts),   [ij 

7797.  8oci6t6  G^nevoise  d'Utilit^  Publique  (Geneva  Society  for 
the  Public  Welfare),    [i] 

7799.  Soci6t^  d'Histoire  et  d'Arch^oIogie  de  Geneve  (Oeneva  So- 
ciety of  History  and  Archasology).    [i] 

7801.  Soci6t6  de  G^ographie  (Oeographical  Society),    [i] 

7803.  Soci^t6  de  Lecture  (Lecture  Society),    [i] 

7805   Soci6t6  de  Physique  et  d'Histoire  Naturelle  (Society  of 
Physics  and  Natural  History),    [iii] 

7807.  Soci6t6  M^dicale  (Medical  Society),    [i] 

7809.  Soci6t6  Omithologique  Suisse  (Swiss  Ornithological  Sod- 

7811.  Soci6t^  Suisse  de  Topographie  (Swiss  Topographical  Sod- 
ety).    [i] 

Landenhof  (bei  Aarau). 

7813.  Taubstummen  -  Aiistalt    (Institution  for   the   Deaf   and 

Dumb),    [i] 
Lautanne. 

7815.  Asile  dcs  Aveugles  do  Lausanne  (Asylum  for  the  Blind),  [i] 

7817.  Bibliotb^quo  Cantonale  Vaudoiso  (Library  of  the  Canton  of 

Vaud).    [i] 
7819.  Soci^td  d'Agriculturo  de  la  Suisse  Bomande  (Agricultural 

Society).    [\] 
7821.  Soci6t6  d'Histoire  de  la  Suisse  'Romande  (Historical  Sod- 

ety).    |i] 
[Sod^t^  Industrielle  d'Horlogerie.    (Dissolved.)] 

7823.  Soci6t6  Yaudoise  des  Sciences  Naturelles  (Society  of  Nat- 

ural Sciences),    [i] 
Lnsem. 

7824.  Direction  der  Gothard  Eisenbahn  (Qfflce  of  the  Directors  of 

the  Ootliard  Railroad). 

7825.  Historischer  Verein  der   FUnf-Oerter  (Historical   Soci- 

ety),  [i] 
7827.  Kantons-Schule  (Cantonal  Scliool).    [i] 

Veufch&teL 

7S29.  Le  Gonseil  Municipal  (City  Coundl). 
7831.  Observatoire  Cantonal  (Cantonal  Observatory),    [i] 
7833.  Socidt^  des  Sciences  Naturelles  (Society  of  Natural  Sci- 
ences),   fiiij 
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Olten. 

7835.  NatarforscheDde  Gesellschaft  Oraubilndcns  {yaturalistf^  ' 
Society), 
Porentmy. 

7837.  Socii^tiS    Jurassienne   d^^mulation    {Jurassian  Society  of 
Emulation) .     [ij 

EapperschwyL 

7839.  Mns6e  National  Polonais  (Historical  Museum  of  Poland).  [i\ 

Rheinfelden. 

7841.  Naturbistoriscbe  Gesellschaft  (Natural  History  Society),  |  i  | 

Saint  OalL 

[Concordia  Institnt  International  et  £coIe  Sap6rieare  <\e 
Commerce  (Concordia  International  Institute  and  Com- 
mercial  College).    (See  Zurich.)] 
7843.  Naturwissenschaftliche    Gesellschaft  (Society  of  Natural 
Sciences).    [iJ 

Schafifhausen. 

7845.  Mittheilungen  dcr    Schweizer    Eutomologischen    Gesell- 
schaft (Journal  of  the  Sunss  Entomological  Society). 
7847.  Soci6t6  des  Sciences  Naturelles  (Society  of  Natural  Sci- 
ences),   [i] 
Sioiv 

7849.  Soci6t6  Murithienne  du  Yalais  (Murithian  Society  of  the  To- 

lais).    [iJ 
7851.  Soci6t6  Valaisaune  des    Sciences   Naturelles  (Society  of 
Natural  Sciences  of  the  Valais).    [iJ 
Solothurn. 

7853.  Naturforscheude  QeseYLschaft  (Society  of  Naturalists),   [i] 

Tyerdon. 

7855.  lustitut  des    Soords-Muets  &  Yverdon  (Institute  for  the' 
Deaf  and  Dumb),    [i] 
Zurich. 

7857.  Antiquarische  Gesellschaft  (Antiquarian  Society),    [iii] 
7859.  Concordia  Institute  [formerly  in  Saint  Gall],    [i] 
7861.  Count  Ladislaa  Plater  (Villa  Broelberg).    [i] 
7863.  Eidgenossensche  Polytechnische  Schule  (Federal  Polytech- 
nic School),    [iii] 
7865.  Karten-Verein  (Chart  Association),    [i] 
7867.  'SstuTfoTSchende  Geoellschsbft  (Society  of  Naturalists),  fiiij 
7869.  Schweizerischer  Apotheker-Verein  (Swiss  Apothecaries^  Xo- 

ciety).    [i] 
7871.  Schweizeriscbe   Meteorologische    Central- Anstalt    (Siciss 

Central  Meteorological  Bureau).    \i] 
7873.  Soci6t6  de  M^deciue  (Medical  Society),    [i] 
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Zurich — Continued. 

7875.  Soci6t6  des  Sciences  Physiques  et  Naturellcs  {Society  of 

Physical  and  Natural  Sciences),    [i] 
7877.  Stern warte  (Observatory).    [Transfer  books  to  the  Federal 

Polytechnical  School.] 

7879.  Universitats-  und  Kantons-Bibliothck  ( University  and  Can- 

tonal Library),    [iiij 
7881.  Verein  fur  Landwirthschaft  und  Gartenbau  {Agricultural 

and  Horticultural  Society),    fi] 
7883.  Viertcljahrsschrift     liir    Wissenschaftliche     Philosophie 

{Quarterly  Journal  of  Scientific  Philosophy). 
7885.  Zoologisches  Museum  {Zoological  Museum),    [ij 

SYRIA. 

Bdmt 

7887.  Syrian  Protestant  College. 

7880.  Lee  Observatory. 

TURKET. 

CkmitantJnoplo. 

7891.  His  Imperial  Majesty  the  Sultan,    fiii] 

7893.  Administration  Sanitaire  de  1' Empire  Ottoman  {Board  of 
Health),    [i] 
[American  Missionary  Society.    (See  Ko.  7911.)] 
[American  College.    (See  Robert  College.)] 

7897.  Anjuman  i  Danish  {Society  for  the  Advancement  of  Turkish 
Literature),    [i] 

7899.  Bureau  de  Statistique  {Statistical  Bureau),    [i] 

7901.  Gazette  M^dicale  de  POrient  (Medical  Gazette  of  the  Ori- 
ent),   [i] 

7993.  Hellenic  Literary  Syllogog  (Library),    [i] 

7905.  Hellenic  Philological  Society  of  Constantinople,    [i] 

7907.  Imperial  Meteorological  Observatory,    [i] 

7909.  Jemiyet    Ilaraiyet    Osmoniyet    (Ottoman   Scientific    Soci- 
ety):   [i] 

7911.  Library  of  the  American  Missionary  Society,    [i] 

7913.  Robert  College,    [iii] 

7915.  Soci6t6  Imp^riale  de  M6decine  (Imperial  Society  of  Medi- 
cine),   [i] 

7917.  Soci^t6  Orientale  de  Constantinople  (Oriental  Society  of 
Constantinople),    [i] 

7919.  Soci^t6  de  Pharmacie  de  Constantinople  (PMrmaceuticat 
Society  of  Constantinople),    [i] 

Sophia  (Bulgaria). 

7921,  Kational  Library,    [i] 
H.  Mis.  15 17 
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HISOELLANEOTJS. 

7923.  Association  Internationale  da  Congo  [Berlin,  1884]  {In* 

temational  Congo  Conference). 
7923.  Congress  International  des  AmMcanistes  [Tours,  France, 

1883]  (International  Congress  of  Americanists). 
7927.  Congrte  International  des  Botanistes,  d'HorticolteurSi  de 

N^gocianlts  et  des  Fabricants  de  Prodnits  dn  B^bgae 

Y6g6tale    [Leiden,  1879]  (International  Congress  of 

Botanists^  HorticulturistSj  Dealers  and  Manufacturers 

of  Vegetable  Products). 
7929.  Congrto  International  des  Sciences  G^ographiques  (Inter- 

national  Congress  of  Oeographical  Sciences). 
7931.  Gongrfes  International  des  Sciences  G^ologiques  [Berlin, 

1884-'86,  London,  1888]  (International  Congress  of  Geo-- 

logical  Sciences). 
7933.  Gongr&s  International  de  la  Propri6t6  Artistique  [Paris, 

1878]  {International  Artistic  Congress). 
7935.  Congreso  Intemacional  de  Americanistas  [Madrid,  1881] 

(International  Congress  of  Americanists). 
7937.  International  Agricultural  and  Forestry  Congress. 
^  7939.  International  Benevolent  Congress. 
7941.  International  Botanical  and  Horticultural  Congress. 
7943.  International  Committee  of  Weights  and  Measures. 
7945.  International  Congress  of  Commercial  Geography. 
7947.  International  Congress  of  Orientalists. 
7949.  International  Congress  of  Prehistoric  Anthropology  and 

ArchsBology. 
7951.  International  Geodesic-Association. 
7953.  International  Meteorological  Committee  [London]. 
7955.  International  Meteorological  Congress. 
7957.  International  Meter  Commission. 
7959.  International  Polar  Conference. 
7961.  International  Pomological  Congress. 
7963.  International  Sanitary  Conference. 
7965.  International  Silk-Culturists'  Congress. 
7967.  International  Statistical  Congress. 
7969.  International  Telegraphic  Convention. 
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|TIM  Ugat^ftl  ladiAttti  BmUktoniam  Rtporttg  [ii]  IndloatM  StporU  mad  Mimn&m§ou§  OdUetUmt; 
(lii]  IndlaiUB  JZiporCt,  IRtcOUmtom  OUteCioiit,  and  AN<a«o«<M  CbfUrOutioiif  to  JKhowbi^.] 


DI8TBIBUTI0N  OF  PUBLIOATIONS. 

The  distribation  of  the  publications  of  the  Institntion  requires  care 
and  judicious  selection,  the  object  being  to  make  known  to  the  world 
the  truths  which  may  result  from  the  expenditure  of  the  Smithson  fund. 
For  this  purpose  the  ^'  contbibutions''  ore  so  distributed  as  to  be  acces- 
sible to  the  greatest  number  of  readers;  that  is,  to  large  central 
hbraries. 

They  are  presented  on  the  express  condition  that  they  shall  be  care- 
fully preserved,  shall  be  accessible  at  all  times  to  students  and  others 
who  may  desire  to  consult  them,  and  be  returned  to  the  Institution  in 
case  the  establishments  to  which  they  are  presented  at  any  time  cease 
to  exist. 

The  following  are  the  rules  for  the  distribution  of  the  Smithsonian 
publications.  To  enable  institutions  as  well  as  individuals,  not  coming 
within  their  provisions,  to  procure  copies  of  such  as  may  be  desired,  they 
are  sold  at  a  price  which  is  intended  merely  to  cover  tl)0  actual  cost  of 
their  publication. 

FvU  sets  can  no  longer  be  furnished,  as  some  of  the  volumes  are  out 
of  print. 

BTJLES   FOB   DISTBIBUTION   OF   THE   PUBLICATIONS    OF    THE    SMITH- 
SONIAN INSTITUTION. 

To  Libraries. 

The  publications  of  the  Smithsonian  Institution  are  furnished : 

1.  To  learned  societies  of  the  first  class,  which  present  complete  scries 
of  their  publications  to  the  Institution. 

2.  To  colleges  of  the  first  class,  which  furnish  catalogues  of  their 
libraries  and  of  their  students,  and  all  publications  relative  to  their 
organization  and  history. 

3.  To  public  libraries  containing  25,000  volumes. 

359 


260  LIST   OF   INSTITUTIONS   IN   UNITED   STATES. 

4.  To  smaller  public  libraries,  of  permanent  character,  properly  recom- 
mended, where  a  large  district  wbuld  be  otherwise  unsupplied. 

5.  Institutions  devoted  exclusively  to  the  promotion  of  particular 
branches  of  knowledge  may  receive  such  Smithsonian  publications  as 
relate  to  their  respective  objects. 

FOEM  OF  ATPLICATION  FOE  PUBLICATIONS. 

To  the  Smiilcsonian  Institutioriy  Washingtoriy  D.  C: 

Date, ,  188-. 

Application  is  made  for  the  library  of ,  for  the  publications  of 

the  Smithsonian  Institution.  All  volumes  received  shall  bo  duly  ac- 
knowledged, be  carefully  preserved,  bo  accessible  to  any  person  who 
may  wish  to  consult  them,  and  be  returned  to  the  Smithsonian  Institu- 
tion in  case  the  establishment  at  any  time  ceases  to  exist.  And  in  case 
of  any  transfer  of  these  volumes,  or  any  change  of  address  by  tho 
library,  the  Institution  is  to  bo  duly  notified  thereof. 

1.  Name  of  establishment, ^ 

2.  Location :  Town, . 

Stato, . 


3.  When  established, . 

4.  Nature  of  library'-, . 

5.  Value  of  buildings  and  property, 
C.  Permanent  fund, . 

7.  Annual  income, . 


8.  Number  of  volumes  in  library, . 

0.  Number  of  persons  having  use  of  books,  — — . 

10.  Names  of  oflBcers :  President, . 

Secretary,  . 

Librarian, . 

Respectfully, 

I  recommend  tho  above  application. 

'       ,  Member  of  OongresSj 

District;  Stato. 

N.  B.  A  neglect  to  return  receipts  for  publications  sent  by  the  Insti- 
tution, or  to  reply  to  inquiries  made  by  it,  will  forfeit  all  claims  for 
continnanco  on  tho  list, of  distribution. 
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AliABAMA, 

AubnrzL 

Agricultaral  and  Mechanical  College,    [ii] 
Greeniborongh. 

Southern  University,    [iii] 
Huntsville. 

State  Normal  School  (Colored),    [i] 
Jamei. 

High  School,    [i] 
Karion. 

Howard  College,    [iiij 

Lincoln  Normal  University,    [i] 


Library  Association,    [i] 
Montgomery. 

State  Board  of  Health,    [i] 
Spring  HilL 

Spring  Hill  College,    f iij 
Talladega. 

Alabama  Institution  for  the  Deaf,  Dumb,  and  Blind,    [i] 
Tuscaloosa. 

Alabama  Insane  Hospital,    [i] 

Geological  Survey  of  Alabama,    [i] 

University  of  Alabama,    [iii] 
Tuskegee. 

Alabama  Conference  Female  College,    [i] 

Alabama  High  School,    [i] 

Normal  School,    [i] 

ARKANSAS. 

BoQnsborongh. 

Cane  Hill  College,    [ij 
Fayetteville. 

Arkansas  Industrial  University,    [ii] 
litUe  Bock. 

Arkansas  School  for  the  Blind,    [i] 

Arkansas  State  Library,    [iii] 

Little  Bock  Public  Library  (formerly  Mercantile  Library),    [i] 

Little  Rock  University,    [i] 

CALIFORNIA. 

Alameda. 

Alameda  Free  Libraiy.    [i] 
Berkeley. 

Institution  for  the  Deaf,  Dumb,  and  Blind.    [iJ 

University  of  California,    [iii] 
Carpentoria. 

Carpcnteria  Science  Club,    [i] 
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College  City. 

Tierce  Christian  College,    [i] 
Marysville. 

Marysville  City  Library,    [iii] 
Middletown. 

Industrial  Training  School,    [i] 

Mills  Seminary,  Mills  College,    [i] 
Monterey. 

Monterey  Library  Association,    [iii] 
Oakland. 

Ebell  Society  Library,    [i] 

Free  Public  Library,    [i] 
Pasadena. 

Pasadena  Free  Library.    [i| 
Sacramento. 

Agassiz  Institute,    [i] 

California  State  Agricultural  Society,    [i] 

California  State  Library,    [iii] 

Sacramento  Free  Library,    [iii] 

Sacramento  Institute,    [i] 

State  Engineer's  Office,    [i] 
San  Diego. 

San  Diego  Lyceum  of  Sciences,    [i] 

San  Diego  Public  Library,    [i] 

San  Diego  Society  of  Natural  History,     [i] 
San  Francisco. 

Bancroft  Library  (Pacific  Library),    [iii] 

Biblioth&que  do  la  Liguo  Rationale  Frangaise.    [iii] 

Bohemian  Club,    [i] 

California  Academy  of  Sciences,    [iii] 

California  State  Geological  Society  (see  California  State  Mining 
Bureau). 

California  State  Horticultural  Society,    [i] 

California  State  Mining  Bureau,    [i] 

Central  Pacific  Eailroad  Law  Library,    [i] 

Geographical  Society  of  the  Pacific,    [ij 

Lick  Observatory,    [i] 

Mechanics'  Institute,    [iii] 

Mercantile  Library  Association,    [iii] 

Odd  Fellows'  Library  Association,    [iii] 

Pacific  Library  (see  Bancroft  Library). 

Saint  Ignatius  College,    [ii] 

San  Francisco  Free  Public  Libraiy.    [iii] 

San  Francisco  Law  Library,    [i] 

State  Board  of  Horticulture,    [i  ] 

West's  (Miss)  School  for  Girls,    ft] 
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San  Josi. 

California  State  Normal  School,    [i] 

San  Jos6  Free  Public  Library,    [i] 

University  of  the  Pacific,    [ii] 
San  Mateo. 

Laurel  Hall  Seminary,    [i] 
Santa  Barbara. 

Morris  nousc  Library,    [ij 

Santa  Barbara  Free  Public  Library,    [ii] 

Santa  Barbara  Society  of  Natural  History,    [i] 

Union  Clnb  of  Santa  Barbara,    [i] 
Santa  Clara. 

Santa  Clara  College,    [iii] 
Stockton. 

County  Board  of  Horticultural  Commissioners,    [i] 

San  Joaquin  Society  of  C«alifornia  Pioneers,    fi] 

COLORADO. 
Bonlder. 

University  of  Colorado,    fi] 
Ga&onCity. 

Grand  Army  Collegiate  and  Military  Institute,    [i] 
Colorado  Springs. 

Colorado  College,    [i] 
Denver. 

Bisbop^s  Library,    [i] 

Colorado  Scientific  Society,    [i] 

Colorado  Seminary  (sec  University  of  Denver). 

Jarvis  Hall  School  for  Boys,  and  Divinity  SchooL    [iJ 

State  library,    [iii] 

United  States  Geological  Survey,  Division  of  the  Rocky  Mount- 
ains.   I  i] 

University  of  Denver,    [ii] 

Wolf  Hall  School  for  Girls,    [i] 
Fort  Collins. 

Colorado  Agiicultural  College,    [i] 
Golden. 

State  School  of  Mines.    [iJ 
Bed  Cliff 

Eagle  County  Mining  Club.    [iJ 

CONNECTICUT. 

Birmingham. 

Allis  Circulating  Library,    [i] 
Bridgeport 

Bridgeiwrt  Public  Library  and  Beading  Itoom.    [iii] 
Bridgeport  Scientific  Society,    [i] 
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Columbia. 

Golambia  Free  Library,    [i] 
OosheiL 

Gk>shen  Academy,    [i] 
Oreenwioh. 

iBreenwich  Free  Beading  Eoom  and  Library  Association,    [ij 
Hartford. 

Connecticut  Historical  Society,    [iii] 

Gonnecticat  Eetreat  for  the  Insane,    [i] 

Connecticut  State  Board  of  Agriculture,    [i] 

Hartford  Library  (formerly  Young  Mcn^s  Institute),    [i] 

Hartford  Theological  Seminary,    [iii] 

State  Board  of  Education,    [i] 

State  Library  of  Connecticut,    [iii] 

Trinity  College,    [iii] 

Watkinson  Library  of  Keforeucc.    [i] 

Young  Men's  Institute  (see  Hartford  Library). 
Mansfield. 

^  Storr's  Agricultural  School,    [i] 
Heriden. 

Merideu  Scientific  Association,    [i] 
Uddletown. 

Central  School,    [i] 

Wesleyan  University,    [iii] 
Sew  Britain. 

New  Britain  Scientific  Association,    [i] 

Public  High  School,    [i] 

State  Formal  School,    [iii] 
Sew  Haven.  • 

American  Oriental  Society,    [iii] 

Connecticut  Academy  of  Arts  and  Sciences  (see  Yale  CoUcgo). 

Hillhouse  High  School,    [i] 

New  Haven  Colony  Historical  Society,    [i] 

Few  Haven  Young  Men's  Institute,    [iii] 

Peabody  Museum  (see  Yale  College). 

Sheffield  Scientific  School  (see  Yale  College). 

State  Board  of  Health,    [i] 

Yale  College,    [iii] 
Connecticut  Academy  of  Arts  and  Sciences,    [i] 
Peabody  Museum,    [i] 
Sheffield  Scientific  School,    [ii] 
Sew  London. 

New  London  County  Historical  Society,    [i] 
Sorwich. 

Otis  Library,     [ii] 
Shaker  Station. 

Shaker  Community  for  Religious  and  Ob ari table  Objects.    [iJ 


LIST   OF   INSTITUTIONS   IN   UNITED   STATES.  265 

Simibixry. 

Simsbory  Frco  Library,    [i] 
Suffield. 

Connccticat  Literary  Institution,    [ij 
Waterbnry. 

SOas  Bronson  Library,    [iii] 
Woodttook. 

Woodstock  Academy,    [i] 

DAKOTA. 
BrookixigB. 

Dakota  Agricaltnral  Ck>llege.    [i] 
Sllendale. 

EUendale  Library  Association,    [i] 
IdsboxL 

Lisbon  Library  Association,    [i] 

Pi0rre. 

Presbyterian  University  of  Southern  Dakota.    [iJ 

Bosooe. 

Boscoc  Beading  Boom,    [i] 
Vermillion. 

University  of  Dakota,    [i] 
We1)iter. 

Day  County  Agricultural  Society,    [i] 
Tankton. 

Yankton  College,    [i] 

DELAWABB. 

Dover. 

Delaware  State  Library,    [iii] 
Sewark. 

Delaware  State  College,    [iii] 
Hew  Caatle. 

New  Castle  Library  Company  (Public  Library),    [iii] 
Wilmington. 

West  End  Library  (Lincoln  street,  above  Delaware  avenue),    [i] 

Western  Free  Library  (Women's  Christian  Temperance  Union), 
Third  and  Washington  streets,    [i] 

Wilmington  Institute,    [iii] 

DISTBTCT  OF  COLUMBIA. 

Washington. 

Aghcidtural  Department,  Library  of.    [iii] 

Entomological  Division,    [i] 
Botanic  Garden,  Library  of.    [i] 
Bureau  of  Ethnology  (see  Smithsonian  Institution). 
Civil  Service  Commission,  Library  of.    fi] 
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Washington — Contiuucd. 

Congress,  Library  of.    [iii] 
Department  of  Jastice,  Library  o£    [i] 
Executive  Mansion,  Library  of.    [i] 
Fish  Commission,  Library  of.    [i] 
House  of  Eepresentativcs,  Library  of.    [1] 
Literior  Department: 

Assistant  Attorney-General,    [i] 

Bureau  of  Education,    [ii] 

Library  of  the  Interior  Department,   [iii] 

Scientific  Library  of  Patent  Office,    fiii] 

United  States  Geological  Survey,    [iii] 
National  Museum  (see  Smithsonian  Institution). 
Navy  Department: 

Bureau  of  Navigation,    [i] 

Hydrographic  Office,    [i] 

Museum  of  Hygiene  (Bureau  of  Medicine  and  Surgery),    [i] 

Nautical  Almanac  Office,    [ij 

Naval  Observatory,    [iii] 

Navy  Department  Library,    [iii] 

Surgeon-General,  XJ.  S.  Navy,    [i] 
Patent  Office  (see  Interior  Department). 
Post-Office  Department  Library,    [i] 
Smithsonian  Institution :    [iii] 

Bureau  of  Ethnology,    [iii] 

United  States  National  Museum,    [iii] 
State  Department  Library,    [iii] 

Consular  Bureau,    [i] 
Treasury  Department: 

Bureau  of  Engraving  and  Printing,    [ij 

Bureau  of  Statistics,    [i] 

Director  of  the  Mint,    [i] 

Life-Saving  Service,    [i] 

LightHouse  Board,    [i] 

Marine  Hospital  Service,  Surgeon-General,    [i] 

Solicitor  of  the  Treasury,  Office  of.    [i] 

Treasury  Department  Library,    [ii] 

United  States  Coast  and  Geodetic  Survey,    [i] 
United  States  Supreme  Court,  Library  of.    [i] 
War  Department: 

Army  Medical  Museum  (see  Surgeon-General's  Office). 

Bureau  of  Military  Justice,    [i] 

Chief  of  Engineers,  Office  of  (see  Engineer  Department,U.  S.  A.). 

Chief  Signal  Officer,  Office  of  (see  Signal  Office.) 

Engineer  Department,  U.  S.  A.  (Office  Chief  of  Engineers),  [iii] 
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Washington — Continued. 

Headquarters  of  the  Army  of  the  United  States,    [ij 

Ordnance  Department,  Office  of  Chief  of  Ordnance,    [i] 

Quartermaster-General's  Office,    [ii] 

Signal  Office  Library,    [ii] 

Subsistence  Department,  Commissary-General,    [i] 

Surgeon-General's  Office,  Library  of.    [iii] 

War  Department  Library,    [iii] 
Miscellaneous : 

Academy  of  the  Visitation,    [i] 

Agassiz  Association.    Chap.  109.    (No.  1600, 13th  st).    [ij 

Carroll  Literary  Listitute.    [i] 

Columbia  Hospital  for  Women,    [i] 

Columbia  Institution  for  the  Deaf  and  Dumb  (National  Deaf 
Mute  College),    [iii] 

Columbian  Club,    [i] 

Columbian  University,    [iii] 

Corcoran  Gallery  of  Art.    [i] 

Cosmos  Club,    [i] 

District  of  Columbia  Library  (Office  of  the  Commissioners  of 
the  District  of  Columbia).    [iJ 

Georgetown  University,    [iii] 

Government  Hospital  for  the  Insane,    [i] 

Health  Department  (Office  of  Health  Officer),    [i] 

Howard  University,    [ii] 

Kit  Carson  Post,  G.  A.  K.    \i\ 

Louise  Homo,    [i] 

Masonic  Library.    [iJ 

Medical  Society  of  District  of  Columbia,    [i] 

National  Board  of  Health,    [i] 

National  College  of  Pharmacy,    [i] 

National  Deaf  Mute  College  (see  Columbia  Institution  for  the 
Deaf  and  Dumb). 

Norwood  Institute,    [i] 

Odd  Fellows'  Library,    [i] 

Sailor's  Library,  Navy  Yard.    [iJ 

Saint  John's  Collegiate  Institute  (formerly  Saint  Matthews'  In- 
stitute),   [i] 

Soldiers'  Home  Library,    [i] 

Spencerian  Business  College,    [i] 

Washington  High  School,    [iii]  I 

Washington  Light  Infantry  Corps,    [i] 

Washington  Microscopical  Society,    [i] 

Young  Men's  Christian  Association,     [i] 

Young  People's  Union  of  the  Memorial  Lutheran  Church,    [i] 
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FliORIDA. 

De  Foniak  Springi  (Lake  do  Faniak). 

Florida  Gbaatanqua  Library,    [i] 
JacksonTrille. 

Public  Library,    [i] 

ULilton. 

Santa  Bosa  Academy  Pablic  Library,    [iij 

Pensacola. 

Yoang  Men's  Christian  Association,    [i] 

^aint  Augustine. 

Free  Public  Library,    [i] 

MiUtary  Post,  U.  S.  A,  Library  of.    [i] 

Saint  Augustine  Listitute  of  Natural  Science,    [i] 

Sanford. 

Sanford  Library  and  Heading  Eoom.    [i] 

TallahaHee. 

Florida  University,    [i] 

GEOHGLA.. 

Athens.  ' 

Home  School  for  Young"  Ladies,    [i] 
•   University  of  Georgia,    [iii] 

Atlanta. 

Abyssinian  Library  Society,    [i] 
Atlanta  Medical  College,    [i] 
Department  of  Agriculture,    [ii] 
Department  of  Education,    [i] 
Georgia  Eclectic  Medical  College,    [i] 
State  Library,    [iii] 
Young  Mens'  Library  Association,    [ii] 

Augusta. 

Medical  Department  of  University  of  Georgia,    [i} 
Young  Men's  Library  Association,    [i] 

Bamesville. 

Gordon  Institute  Library,    [i] 

Blackshear. 

Blackshear  Library  Association.    Ii] 

Bowdon. 

Bowdon  College,    [i] 

Brunswick. 

Brunswick  Library  Association,    [i] 

Butler. 

Butler  Female  College  and  Male  Institute,    [i]  ^ 
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CsrroIltoiL 

Beese^s  nigh  School,    [i] 
Gave  Spring. 

Georgia  Institation  for  tlio  Deaf  and  Dumb,    [ii] 

Colnmbns. 

Colambas  Fomalo  College,    [i] 
Columbus  Public  Library.    [1] 

Itehlonega. 

North  Georgia  Agricultural  College,    [ij 

PoTsyth. 

Monroe  Female  College,    [i] 

Hinesville. 

BradwcU  Institute  (see  Walthoursville). 

JKacon. 

Georgia  State  Agricultural  Society,    [i] 
Mercer  University,    [iiij 
Public  Library  and  Historical  Society,    [ill] 
Wesleyan  Female  College,    [i] 

lEflledgeville. 

Georgia  State  Lunatic  Asylum,    [i] 

Monroe. 

Young  Men's  Library,    [i] 

Oxford. 

Emoiy  College.    [iiiJ 

Terry. 

Perry  Library  Association,    [i] 

Eoseoe. 

Alexander  H.  Stephens  Seminary,    [i] 

Savannah. 

Catholic  Library  Association.    [1] 
Georgia  Historical  Society,    [iii] 
Georgia  Military  Academy,    [i] 

Talbotton. 

Collingsworth  Institute,    [i] 

Walthonrville. 

Bradwell  Institute,    [i] 

West  Point 

Young  Men's  Library  Association,    [i] 
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IlililNOIS. 
AtahigdoiL 

Hedding  College,    [i] 

Albion. 

Albion  Library  Association,    [i] 
Aledo. 

Mercer  County  Scientific  Association,    [i] 
Aurora. 

Young  Men's  Christian  Association,    [i] 

Barry. 

Library  and  Beading  Boom,    [i] 

Belvidere.  ^ 

Ida  Public  Library,    [i] 

Bethany. 

Young  Men's  Christian  Association,    [i] 

Bloomington. 

Bloomington  Library  Association,    [ii] 
Illinois  Wesleyan  University,    [iii] 
Young  Men's  Christian  Association,    [i] 

Bonrbonnaifl  Orove. 

Saint  Viateur's  College,    [i] 

BushnelL 

Western  Normal  College,    [i] 

B3rron. 

Byron  Library,    [i] 

Canton. 

Canton  Union  Graded  School,    fi] 

Carbondale. 

Southern  Illinois  JiTormal  University,    [ii] 

Carrollton. 

CarroUton  Library  Association,    [i] 

Carthage. 

Carthage  College,    [i] 

Champaign. 

University  of  Illinois  (formerly  Illinois  Industrial  Univen 

fiii] 

Charleston. 

Young  Men's  Christian  Association,    [i] 

Chicago. 

Agassiz  Association,  Chap.  F.    [i] 

Board  of  Trade  of  the  City  of  Chicago,    [i] 

Chicago  Academy  of  Sciences,    [iii] 


i 
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CSiicago— Goiitinaed. 

Chicago  AthensBam.    [i] 

Chicago  College  of  Pharmacy,    [i] 

Chicago  Historical  Society,    [iii] 

Chicago  Law  Institute,    [i] 

Chicago  Manual  Training  School,    [i] 

Chicago  Public  Library,    [iii] 

Chicago  Theological  Seminary,    [iii] 

Dearborn  Observatory,    [i] 

!North  Division  High  School,    [i] 

Bidgway  Ornithological  Club,  2340  Wabash  avenue,    [i] 

Saint  Ignatius  College,    [i] 

University  of  Chicago,    [iii] 

West  Division  High  School,    [i] 

Western  Society  of  Engineers,    [i] 

Young  Men's  Christian  Association,    [iii] 

Young  Men's  Christian  Association  (Bailroad  Branch,  Kinxie 

street),    [i] 
Cuba. 

Gnba  Library  Association,    [i] 

DanviUe. 

Danville  High  School,    [ii] 
Danville  Public  Library,    [i] 
East  Illinois  College,    [i] 

^tur. 

Decatur  High  School,    [i] 
Free  Public  Library,    [i] 

Delavan  High  School,    [i] 

Northern  Dlinois  Normal  School  (succeeds  Bock  Bivor  Univer- 

Dover  Academy,    [i] 

Cook  County  Hospital  for  the  Insane,    [ij 


Elgin  Academy,    [i] 

Elgin  Public  Library,    [i] 

Elgin  Scientific  Society,    [i] 

Illinois  Northern  Hospital  for  the  Insane,    [i] 

^hrihnrst 

Evangelical  (Protestant)  Seminary  (Mensch  Verein).    fi] 
^lewood. 

Cook  County  Normal  School  (see  Normalvillo). 
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Eureka. 

Eureka  College,    [ii] 

Evanston. 

Evans  ton  Free  Public  Library,    [i] 
Garrett  Biblical  Institute,    [i] 
Northwestern  University,    [iii] 

Ewing. 

Ewing  College,    [i] 

Farmer  City. 

Farmer  City  Circulating  Library,    [i] 

Fayetteville. 

Fayetteville  Library  Association,    [ij 

Oalesbnrg. 

Blnox  College,    [iiij 
Lombard  University,    [ii] 

Godfrey. 

Monticello  Female  Seminary,    [i] 

Harvard. 

Young  Men's  Christian  Association,    [i] 

Havana. 

Havana  Library,    [i] 

JackBonville. 

Illinois  Central  Hospital  for  the  Insane,    [i] 

Illinois  College,    [iii] 

Illinois  Institution  for  the  Education  of  the  Deaf  and  Dumb,   [ii] 

Young  Men's  Christian  Association,    [i] 

Jerseyville. 

Young  Men's  Christian  Association,    [i] 

Joliet 

Young  Men's  Christian  Association.    {iJ 

Enoxville. 

Blnoxvillo  Public  Library,    [i] 
Saint  Mary's  School,    [i] 

Lebanon. 

McKendreo  College,    [iii] 

Lincoln. 

Lincoln  Library  Association,    [i] 
Lincoln  University,    [i] 

Lombard. 

Yillago  Library.    [iJ 

Hacomb. 

Macomb  Free  Public  Library,    [i] 

Macomb  l^ormal,  Scientiflo,  and  Commercial  College,    [i] 
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Fannora'  Club,    [i] 
Mattoon. 

Mattoon  Pablio  School  Library,    [i] 
Young  Men's  Christian  Association,    [i] 

Xendota. 

Mendota  Library  Association,    [i] 

XonmimtlL 

Monmoath  College,    [i] 

Warren  Goanty  Library  and  Beading  Boom  AssodatioiL    PU] 


Illinois  State  Horticoltoral  Society,    [i] 
Xofiison. 

Morrison  Literary  and  Scientific  Association.    [1] 

KountHonis. 

Moont  Morris  College  (Cassel  Library),    [iii] 

lonnaL 

Illinois  State  Laboratory  of  Natural  History,    [itt] 
Illinois  State  Normal  University.    [i| 

lonnal^illa 

Cook  County  Normal  School,    [i] 
Olnoy. 

Olney  Public  Library,    [i] 

Bichland  Society  of  Natural  Hist6ry.    [1] 

Qnarga. 

Grand  Prairie  Seminary,    [i] 
Onarga  Library,    [i] 

Ottawa. 

Ottawa  Township  High  School,    [ii] 

Paris. 

Young  Men's  Christian  Association,    [i] 

Pazton. 

Augustana  College  and  Theological  Seminary.  (See  Book  Ti1^«*a^ 
Pekin. 

Public  Library  Association,    [i] 
Peoxia. 

Peoria  Public  Library,    [iii] 

Peoria  Scientific  Association,    [i] 

Young  Men's  Christian  Association.    [1] 

Young  Men's  Christian  Association  (Bailroad  Biaiidh).    {Q 
Pet6nbiirg. 

Petersburg  Public  Library,    [i] 
Ptttafleld. 

Pittsfield  Public  Library,    fi] 
H.  Mis.  15 18 
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Fontiao. 

Pontiac  Library  Association,    [i] 

Princeton. 

Princeton  Academy  of  Sciences,    [t] 
Princeton  High  School,    [ii] 

Qninoy. 

Quincy  High  School,    [i] 
Qaincy  Library,    [i] 

BantonL 

Bantool  Literary  Society,    [i] 

Soohelle. 

Eochelle  PabUc  School  Library.    [I] 

BookforcL 

Public  Library  of  Bockford.    [iii] 
Bockford  Seminary,    [i] 

Sook  Island. 

Aagnstana  College  and  Theological  Seminaij.    [Q 
Bock  Island  Pablic  Library,    [ii] 

Soodhonfle. 

Young  Men's  Ohristian  Association,    [i] 

Sandwich. 

Sandwich  Library,    [i] 

Sandwich  Naturalists  Association,    [i] 

Saybrook. 

Ladies'  Library  Association,    [i] 

Springfldd. 

Geological  Survey  of  Illinois,    [i] 

Illinois  State  Bourd  of  Agriculture,    [i] 

Illinois  State  Board  of  Health,    [i] 

Illinois  State  Historical  Society  and  Natural  HistocyMilsnai.  [Q 

Illinois  State  Library,    [iii] 

Springfield  Library  Association,    [iii] 

Young  Men's  Ohristian  Association.    [I] 

Sterling. 

Public  High  School,    [i] 
Sterling  Public  library,    [i] 

ITpper  Alton. 

Shurtleff  College,    [i] 

ITrbana. 

University  of  Ulinols.    (See  Ohampaigiu) 
Vermillion  Orove. 

Vermillion  Grove  Academy,    fi] 
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Yermont 

nnion  School,    [i] 

ViTgizda. 

Central  Illinois  Science  Association.    [1] 

WalflhTiIla 

Fanners'  Library,    [ij 

Weitfleld. 

Westfield  College!    [ii] 

Wheaton. 

Wheaton  College,    [iii] 

WUteHalL 

White  Hall  Library  Association,    [i] 

Winchester. 

Winchester  Public  School  Library,    [i] 

INBLAJiTA. 

Andenon. 

Madison  County  Historical  Society.    PJ 
BloomingtoiL 

Indiana  State  XTniversity.    [iii] 
Bourbon. 

Bourbon  High  School,    [i] 

BraiO. 

Brazil  Public  Library  Association.    [iJ 

Biodkville. 

Brookville  Society  of  Natural  History,    [f] 

Clayton. 

Indiana  Horticultural  Society,    [i] 

Crawfinrdflville. 

Wabash  College  Library,    [iii] 

Cwwn  Point 

Ball's  Circulating  Library,    [i] 

Crown  Point  Public  School  Library.    [I] 

Central  Normal  College,    [i] 

Public  School  Library,    [i] 
^'^iiivillo. 

Evansville  Public  Library,    [iii] 
Ion  Wayne. 

Catholic  Library,    [i] 

Concordia  College,  Evangelical  Lutheran.    [II] 

Port  Wayne  Public  School  Library.    [I] 
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Frankfort 

Frankfort  School  Eeference  Library.    [1] 

Franklin. 

Franklin  College,    [i] 

Garrett 

Library  Aasociation  of  Baltimore  and  Ohio  Bailroad  Employ^  ^i] 

Goshen.  • 

Goshen  School  City  Library,    [i] 
Normal  School,    [i] 

Gieenoafrtile. 

De  Panw  University  (formerly  Asbnry  XJniversity).    {illj 
Mississippi  Valley  Hortionltaral  Society,     [i] 
Public  School  Library,    [i] 

Greenfield. 

Greenfield  Society  for  the  Advancement  of  Sdenoe.    [i] 

Greenwood. 

Greenwood  High  School  Library,    [ij 

Hanover. 

Hanover  College,    [iii] 

Hartsville. 

HartsviUe  College,    [i]       • 

Huntington. 

Pnblic  School  Library,    [i] 

Indianapolii. 

Boreau  of  Statistics  of  Indiana,    [i] 

Department  of  Ctoology  and  ^Natural  History,    [i] 

Indiana  Hospital  for  the  Insane,    [i] 

Indiana  Institntion  for  the  Education  of  the  Blind,    [i] 

Indiana  Institution  for  the  Education  of  the  Deaf  and  Diimli.  P] 

Indiana  State  Board  of  Agriculture,    [i] 

Indiana  State  Board  of  Health.    [1] 

Indiana  State  Library,    [iii] 

Indiana  State  Medical  Society.,    [i] 

Indianapolis  Lyceum  of  Natural  History,    [i] 

Indianapolis  Public  Library,    [iii] 

Mechanical  Engineers'  Library  and  Beading  Boom.    ^ 

Medical  College  of  Indiana,    [ii] 

Irvington. 

Butler  University,    [iii] 

Lafttyette. 

Purdue  University,    [iii] 

La  Porte. 

Public  Library  and  Natural  History  Booiety.    [ilj 
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LavreL 

High  School  of  Lanrel.    [i] 

Lawienoeburg. 

Lawrencebnrg  Pablic  School  Library,    [i] 

Logansport 

High  School  Library,    [i] 

Trinity  Ohnroh  Vorking  Men's  Olab.    [1] 

Kadiion. 

Library  Association,    [i] 

Union  Christian  College,    [ii] 

KntowiL 

Whisky  Bon  Township  Library.    P] 

KihawBka. 

Mishawaka  High  SchooL    [i] 

lontifidlo. 

Honticello  High  SchooL    [i] 

Bnre'iEDL 

Moore's  Hin  College,    [ii] 
IitAIbaay. 

De  Paaw  College  for  Toong  Women.    [1] 

New  Albany  Society  of  Natoral  History,    [iil] 

New  Albany  Township  Library,    [i] 
lit  Sannony . 

New  Harmony  Working  Men's  Institate.    P] 
'•t  Proridenea. 

Borden  Listitnte  Historical  Society,    [i] 

'otreDame. 

University  of  Notre  Dame  dn  Lac.    [iii] 

'  holi 

Working  Men's  Institute,    [i] 

Princeton  Library  Association.    [1] 

Seuaeelaer. 

Iroquois  Library,    [i] 

JiohBumd. 

Earlham  College,    [i] 
Morrison  Library,    [i] 

*%evin©. 

Bidgeville  College,    [i] 

liAigSim. 

Natnral  History  Clab.    [IJ 
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Saint  Kdurad. 

Saint  Mdnrad  Oollege.    [ii] 

South  Bond* 

City  Library,    [i] 

Young  Men's  Ohristian  Association,    [ij 

Spiool^d. 

Spiceland  Academy  (Orescent  Library),    p] . 

Terro  Hanto. 

Indiana  State  Normal  School,    [ii] 
Sose  Polytechnic  Institate.    [iii] 

Valpandio. 

Northern  Indiana  Normal  School  (private),    [i] 
Valparaiso  High  School,    [i] 

THnoonnoi. 

Pablic  School  Library,    [i] 
Yinoennes  University,    [i] 

Wanaw. 

Warsaw  Public  School  Library,    [i] 

Winohettor. 

Winchester  High  School  Lecture  and  Library  Association,    [i] 

INDIAN  TBBBITOBY. 

Tahleqnah. 

Cherokee  National  Female  Seminary,    [i] 
'  Cherokee  National  Male  Seminary,    [i] 
Cherokee  National  Orphan  Asylum,    [i] 

IOWA. 

AlUon. 

Albion  Seminary,    [i] 

Amos. 

State  Agricultural  College,    [iij 

Bloomflold. 

Academy  of  Science,    [i] 

Southern  Iowa  Normal  School  and  Commercial  Institute.    [Q 
Boons. 

Public  School  Library,    [i] 

Burlington. 

Burlington  University,    [iii] 
Public  Library,    [i] 

Codar  Falls. 

Free  Public  Library,    [i] 

Oodar  BapidB. 

Qxand  Lodge  of  Masons  of  Iowa,    [ii] 
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OoQege  Springs. 

Amity  College.    [i| 

(kmnfla  Blnflk 

Free  Public  Library,    [i] 

Iowa  Institatdon  for  the  Deaf  and  Domb.    [1] 

Sannport 

Davenport  Academy  of  Natural  Sdenoes.    [iil] 
Oriswold  College,    [iil] 

Norwegian  Lutheran  College,    [i] 

SMXoiiiei. 

Des  Moines  Academy  of  Sciences,    [i] 

Des  Moines  Library,    [i] 

Drake  University,    fi] 

Iowa  State  Library,    [iii] 

Young  Men's  Christian  Association.    [1] 
Sttter. 

Dexter  Normal  School,    [i] 
Dutaqno. 

Iowa  Listitute  of  Science  and  Art.    [ii] 

Earlham  Public  School  Library,    [i] 
Airfldd. 

Jefferson  County  Library  Association.    [U] 
Parsons  College,    [i] 

Upper  Iowa  University,    [i] 
'^Dodge. 

Fort  Dodge  Library  Association,    p] 

*iiUkelL 

Iowa  College,    [iii] 
^^boldt 

Humboldt  CoUege.    [ui] 
^^•pendenoe. 

Independence  Free  Public  Library.    [1] 
^iianola. 

ludianola  Public  Library,    [i] 

Simpson  Centenary  College,    [ii] 
^^City. 

Orand  Lodge  of  Masons  (see  Cedar  Bapids). 

Iowa  Weather  Service,    [i] 

State  Historical  Society  of  Iowa,    [iii] 

State  University  of  Iowa,    [iii] 


280  LIST   OF  IKSTITUTIONS   m  YNTTED   STA 

Keokak  Library  Association,    [iii] 

Kanohester. 

Manchester  High  School  (Independent  School  District),    [ij 
Manchester  Beading  Boom  (Ladies),    [i] 

Xontioello. 

Ladies'  Library  Society,    [i] 
Monticello  High  School,    [ij 

Xonnt  Pleasant. 

Iowa  Hospital  for  the  Insane,    [i] 
Iowa  Wesleyan  University,    [iii] 

Philomathean  Society,    [i] 
Ladies'  Library  Association,    [i] 

Xount  Vernon. 

Oomell  College,    [iii] 

Xnscatine. 

Mnscatine  Academy  of  Science,    [i] 

Muscatine  High  School,    [i] 
Oiage. 

Cedar  Valley  Seminary,    [ii] 

Oikaloosa. 

Oskaloosa  College,    [iii] 
Penn  College,    [ij 

Ottmnwa. 

Wapello  County  Natural  Science  Association,    [i] 
Biver  View. 

Grant  Township  Farmers'  Club  Library,    [i] 

Shenandoah. 

Western  Normal  College  and  Shenandoah  Commeidal  Instltateb 

PI 

Sutherland. 

General  (N.  B.)  Baker  Library,    [i] 
Tabor. 

Tabor  College,     [i] 

West  Union. 

West  Union  Scientific  Association,   [i] 

Wilton  Junction. 

Wilton  Scientific  Club,    [i] 

KANSAS. 


Kansas  Baptist  Association,    [i] 
Saint  Benedict's  College,    [i] 

Baldwin  City. 

Baker  University,    [i] 
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SaAJaek. 

Toang  Men's  Library  Assoeiatioii.    [i] 

AirlingtoiL 

Otter  Greek  Library  AssodatioD.    [i] 

Xmpona. 

State  Normal  SchooL    [i] 

I'M  Leavenworth. 

Medical  Director's  OflSce  of  the  Department  of  MiaaoorL    ^ 

ffiiard. 

Girard  Literary  and  Library  Society,    [i] 

BbltoiL 

Campbell  Normal  Uniyersity.    [i] 

I*irr«iioe. 

Kansas  State  Uniyersity.    [iii] 
Lawrence  Oitj  Library,    [ii] 

Mav^QQ^ifQirth. 

Pablic  Beading  Boom,    [i] 

•aiOuttan. 

Kansas  State  Agricultural  College,    [iii] 

Korth  Pablic  School  Library,    [i] 

Kansas  Institntion  for  the  Edacation  of  the  Deaf  and  Dombi   [IQ 

Ottawa  University,    [i] 

Paola  Library,    [i] 


Salina  Normal  University,    [iii] 

*^*ka. 

Atchison,  Topeka,  and  Santa  ¥6  Bailroad  Company.    ^ 
Kansas  State  Board  of  Agricnltore.    [i] 
Kansas  State  Historical  Society,    [ii] 
Kansas  State  Library,    [iii] 
Washbnm  College,    [ii] 

WeDlngton. 

Wellington  Library  Association.    [1] 

>iohita. 

Wichita  High  School,    [i] 

"Winfldd. 

Winfleld  Public  School  Library.    [IJ 
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KENTUCKY. 

Bowling  Oreen. 

Ogden  Gollege.    [i] 

State  Board  of  Health,    [i] 

Cynthiana. 

Cjnthiana  Graded  School,    [i] 

Sanyille. 

Oentre  College  of  Kentucky,    [iii] 

Sminenoe. 

Eminence  College,    fi] 

Tarmdale. 

Kentucky  Military  Institute,    [ii] 

Frankfort 

Bureau  of  Agriculture,  Horticulture,  and  Statiatioa.    [1] 
Department  of  Public  Instruction,    [i] 
Kentucky  Geological  Survey,    [iii] 
State  Library,    [i] 

Chonettiville. 

Salem  College,    [i] 

Georgetown. 

Georgetown  College,    [iii] 

Qlaigow. 

Glasgow  Normal  School,    [i] 
Liberty  Female  College,    [i] 

Harrodsbu^. 

Harrodsburg  Library  Association,    [i] 

Eopkinsville. 

Western  Kentucky  Lunatic  Asylum,    [i] 

Lexington. 

Agricultural  and  Mechanical  College  (see  State  College  of  Ken- 
tucky). 

Eastern  Lunatic  Asylum,    [i] 

Kentucky  University  (successor  to  Transylvania  ITniveraity). 
[iii] 

State  College  of  Kentucky  (formerly  Agricultural  and  Medhaii- 
ical  College),    [i] 

Louisville. 

Grand  Lodge  of  Kentucky  (Masonic),    [i] 
Louisville  College  of  Pharmacy,    [i] 
Louisville  Female  High  School,    [i] 
Louisville  Library  Association,    [ii] 
Louisville  Medical  College,    [i] 
Louisville  Press  Club,    [i] 
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LoidfVflle-— Continued. 

Male  High  School,    [i] 

Ohio  Falls  Geological  Society,    [i] 

Polytechnic  Society  of  Kentucky  (formerly  Public  Library  of 

Kentucky),    [iii] 
Southern  Baptist  Theological  Seminary  (formerly  at  Greenville^ 
S.O.).    [ii] 

Kaysvilla 

Maysville  and  Mason  County  library.  Historical  and  Bcientiflc 
Association,    [i] 

Xorgsntowni 

Seminary  and  Normal  School,    [i] 

OwttniborouglL 

Owensborongh  Public  School  Library,    [i] 

PzinootoiL 

Princeton  Collegiate  Institute,    [i] 

Biehsumd. 

Central  University,    [ii] 

Xviidlville. 

Bethel  College.    [iU] 

IA>TJ1&1ANJL. 

BatimBoage. 

Louisiana  Historical  Society,    [i] 
Louisiana  Institution  for  the  Deaf  and  Dumb,    [i] 
Louisiana  State  University  and  Agricultural  and  Meohanioal 
CoUege.    [iii] 

Oonvent 

Jefferson  College.    [1] 

ChandCoteau. 

Saint  Charles  College,    [iii] 
Jaokson. 

Centenary  College  of  Louisiana,    [i] 

Lisane  Asylum  of  the  State  of  Loidsiana.    [i] 

Hew  Orleans. 

Board  of  Health,    [i] 
City  Library,    [iii] 

Louisiana  Historical  Society  (see  Baton  Bouge). 
New  Orleans  Produce  Exchange,    [i] 
Soul6  Commercial  College  and  Literary  Institute,    [i] 
State  Library  of  Louisiana,    [iii] 

Tulane  University  (includes  Fisk  Free  Library,  New  Orleans 
Academy  of  Sciences,  and  University  of  Louisiana),    [iii] 
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MAIKB. 

Augusta. 

Maine  Board  of  Agricultxire.    [i] 
Maine  Insane  Hospital.    \i] 
Maine  State  Library,    [iiij 

Bangor. 

Bangor  Public  Library,    [iii] 
Bangor  Theological  Seminary,    [iii] 
Penobscot  Bar  Library  Association.       [i] 

Bnuifwiok. 

Bowdoin  College,    [iii] 

Bnokfport 

East  Maine  Oonference  Seminary,    [ij 

Ounberland  Centre. 

Greely  Institute,    [i] 

Seeiing. 

Westbrook  Seminary  (Frost  Library),    [i] 

Sastport. 

Eastport  Public  Library  Association,    [i] 

Fort  Preble. 

Post  Library  of  Fort  Preble  (see  Portland). 

Hebron. 

Hebron  Academy  (Hamlin  Library),    [ii] 

Kittery. 

Bice  Public  Library,   [i] 

Lewiston. 

Bates  College,    [i] 

Manufacturers  and  Mechanics'  Library.    [U] 

Teachers'  Library  (Public  School),    [i] 

liyermore. 

Livermore  High  School,    [i] 

North  Parsonsfield. 

Parsonsfield  Seminary,    [i] 

Oldtown. 

Oldtown  High  School,    [i] 

Orono. 

Maine  State  College  of  Agriculture  and  Mechanic  Arts.    pU] 

Portland. 

Maine  Historical  Society,    [iii] 
Portland  Public  Library,    [iii] 
Portland  Society  of  Natural  History,    [iii] 
Post  Library  of  Fort  Preble,    [i] 
Saint  Luke's  Cathedral  Library,    fi] 
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8aco. 

York  Institate.    [ii] 
Topu. 

National  Home  for  Disabled  Yolnnteer  Soldiers,    [i] 

Warren. 

Warren  Branch  of  Agassiz  Association,    [i] 

WatervUle. 

Agassiz  Association.    (Ohap.  465.)    [i] 
Colby  University,    [iii] 

Wiaeasaet 

Wiscasset  Social  Library,    [i] 

MABITLANB. 

Agxioaltnral  College. 

Maryland  Agricultural  College,    [iii] 
Annapolia. 

Maryland  State  Library,    [iii] 

Saint  John^s  College,    [iii] 

United  States  Naval  Academy,    [iii] 
Baltimore. 

City  Library,    [ij 

Enocli  Pnitt  Free  Library  of  Baltimore  City,    [iii] 

Health  Department  of  the  city  of  Baltimore,    [i] 

House  of  Befnge.    [i] 

Johns  Hopkins  University.    \\n] 

Loyola  College,    [ii] 

Maryland  Academy  of  Sciences,    [ii] 

Maryland  EListorical  Society,    [iii] 

Maryland  Institute  for  Promotion  of  Mechanic  Arts,    [iii] 

Maryland  State  Normal  School,    [ii] 

Medical  and  Chirurgical  Faculty  of  Maryland.    [iJ 

Mercantile  Library  Association  of  Baltimore,    [iii] 

Peabody  Institute,    [iii] 

Saint  Mary's  University  and  Theological  Seminary  of  Saint  Sol- 
pice,    [iii] 

State  Board  of  Health,    [i] 

Centreville. 

Centreville  Academy,    [i] 
Cheitertown. 

Washington  College,    [iii] 

College  of  Saint  James. 

College  of  Saint  James  (High  School),    [iii] 
Ck>ll6ge  station. 

Maryland  Agricultural  College  (see  Agricultural  College). 
EUiooU  City. 

Patapsco  Female  Institute,    \i] 

Book  Hill  College,    [i] 


1ST   OP   INSTITUTIONS  IN   UNITED   STATBB. 


3aint  Mary's  Collogo.    [iii] 

iiOdge,  I.  O,  O.  F.    [i] 

ck  College,    [i] 

id  School  for  the  Deaf  and  Dumb,    [i] 

i>y  Olab  Library  and  Beading  Boom*    [i] 

[>gh  School,    [i] 

Q  Maryland  College,    [ii] 
^bster  Literary  Society,    [i] 

J  Lodge  (Masonic),    [i] 

x>ck  College,    [iii] 

MASBACHUSETTS. 

it  College,    [iii] 

ce  Observatory,    [i] 

liasetts  Agricoltoral  College.    [11] 

ir  Theological  Seminary,    [iii] 
al  HaU  Library,    [ij 
1  Academy,    [i] 

;  Academy,    [i] 

Library,    [i] 

^  Public  Library  Association.    [1] 

ui  Academy  of  Arts  and  Sciences.    [IH] 

&n  Board  of  Commissioners  for  Foreign  Miagtons, 

an  Congregational  Association.    [1] 

em  Oynecological  Society.    [1] 

an  Statistical  Association,    [iii] 

Bhian  Mountain  Club     [i] 

ArtClab.    [i] 

Athenffinm.    [iii] 

City  Hospital,    [i] 

College,    [ii] 


L 
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Boston — Continued. 

BoBtx)n  Library  Society,    [iii] 

Boston  Medical  Library  Association,    [ii] 

Boston  Pnblic  Library,    [iii] 

Boston  Society  of  Givil  Engineers,    [i] 

Boston  Society  of  Natnral  History,    [iii] 

Boston  University,    [ii] 

Boston  Zoological  Society,    [i] 

Bureau  of  Statistics,    [i] 

City  Engineers'  Office,    [i] 

Girls' High  School,    [i] 

Health  Department  (see  State  Board  of  Health). 

Horace  Mann  Day  School  for  the  Deaf  and  Dumb.    [1] 

Massachusetts  College  of  Pharmacy,    [i] 

Massachusetts  Historical  Society,    [iii] 

Massachusetts  Horticultural  Society,    [i] 

Massachusetts  Institute  of  Technology,    [iii] 

Massachusetts  Medical  Society,    [i] 

Massachusetts  State  Board  of  Agriculture,    [i] 

Massachusetts  Society  for  the  Prevention  of  Cruelty  to  Asdr 

mals.    [i] 
Naval  Library  and  Listitute.    [iii] 
New  England  Historic-Genealogical  Society,    [iii] 
New  England  Methodist  Historical  Society,    [i] 
Perkins  Institution  and  Massachusetts  School  for  the  Blind.   [Q 
State  Board  of  Health,  Lunacy,  and  Charity,    [i] 

State  Library  of  Massachusetts,    [iii] 

» 

Bvttdfiird. 

Bradford  Academy,    [i] 

Bridgowator. 

Bridgewater  Public  Library,    [i] 
State  Normal  School,    [ii] 

Broddine. 

Brookline  Public  Library,    [ii] 

Oambiidge. 

Astronomical  Observatory,    [i] 

Botanic  Garden  and  Herbarium,    [i] 

Cambridge  Entomological  Club,    [i] 

Episcopal  Theological  School  of  Massachusetts.    P] 

Harvard  Natural  History  Society,    [i] 

Harvard  University,    [iii] 

Lawrence  Scientific  School,    [i] 

Museum  of  Comparative  Zoology,    [iii] 

Peabody  Museum  of  Am.  Archaeology  and  Ethnology.    [ilQ 
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Camlridgeport 

Cambridge  Public  Library,    [ii] 

Oentreville. 

Contxoville  Library  Association,    [i] 

Chelsea. 

High  School,    [i] 

Oohasset 

Oohasset  Free  Pablic  Library,    [i] 

OollesreHilL 

Tufts  College,    [iii] 

Goncord. 

Concord  Free  Public  Library,    [ill] 

Banvers. 

Peabody  Institute  and  Library,    [ii] 

Easthampton. 

Public  Library  Association,    [i] 

Fall  River. 

Fall  Biver  Public  Library,    [iiij 

Plotence. 

HighSchooL    [i] 

Oloncester, 

Cape  Ann  Scientiflc  and  Literary  Association.    P] 
Sawyer  Free  Library,    [iii] 

Greenfield. 

Greenfield  Natural  History  Society,    [i] 

Oroton. 

Lawrence  Academy,    [i] 

Eardwiok. 

Ladies'  Free  Library  Association.    [1] 

Harvard. 

Bromfleld  School,    [i] 

Harwich. 

Broadbrooks  Free  Library,    [i] 

HaverhilL 

flaverhiU  Public  Library.    [iiiJ 

Hingham  Centre. 

Hingham  Public  Library,    [iii] 

Holbrook. 

Holbrook  Public  Library,    [ij 

Ipswich. 

Ipswich  Public  Library,    [ii] 

Jamaica  Plains. 

Bnssey  Institution  (Agricultural  and  Hortionltaral).    pi| 
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Imoiitor. 

Lancaster  Town  Library,    [iii] 

Lawrence  Public  Library,    [iii] 

loeeiter. 

Leicester  Pablic  Library,    [i] 

Lenox. 

Lenox  Academy  and  Agassiz  Association,    [i] 

iMminster. 

Public  Library,    [i] 

lAdngton. 

Carey  Memorial  Library,    [ii] 

LoweO. 

Oreen  School,    [ij 

Lowell  Oity  Library,    [iii] 

Middlesex  Mechanics'  Association,    [iii] 

Lynn  Free  Public  Library,    [ii] 

■tldeiL 

Maiden  Public  Library,    [i] 

Manchester  Public  Library,    [i] 

Milford  Town  Library,    [ij 

Monson  Academy  (Flynt  &  Packard  Library),    [i] 

Nahant  Public  Library,    [i] 

'^tucket 

Nantucket  Athenaeum,    [iii] 

••WBedfbrd. 

Free  Public  Library  of  New  Bedford,    [iii] 
New  Bedford  High  School,    [i] 

'•Wburyport 

Newburyi)ort  Public  Library,    [iii] 

Newton  Free  Library,    [ii] 
*«wt(m  Centre. 

Newton  Theological  Institution,    [iii] 
lorthtmpton. 

Clarke  Institution  for  Deaf-Mutes,    [i] 

Northampton  Free  Public  Library.    |Ui] 

Northampton  Lunatic  Hospital,    [i] 

Smith  College  for  Women,    [ii] 
H.  TVfia.  15 IQ  i 
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Horthborough. 

Northborough  Free  Library,    [i]  ' 

North  Brookfield. 

North  Brookfield  Free  Public  Library.    (I] 

North  Chelmsford. 

North  Chelmsford  Library  Association.    [i[ 

Peabody. 

Peabody  Institute  Library,    [iii] 

Pembroke. 

Pembroke  Free  Library  Association,    [ij 

Pittsfield. 

Berkshire  AthenaBum.    [i] 

aainoy. 

Thdmas  Orane  Public  Library,    [ii] 

Eozbury. 

Dudley  Association,   [i] 

Fellows'  Athenffium  (formerly  Sozbory  Athen»am).    [iii] 
Balem. 

American  Association  for  the  Advancement  of  Science  (office  of 
Secretary),    [i] 

Essex  Institute,    [iii] 

Peabody  Academy  of  Science,    [iii] 

Salem  Athenseum.    [iii] 

Bomerville. 

McLean  Asylum  for  the  Lisane.    [i] 

South  Braintree. 

Thayer  Public  Library.    [iJ 

Southbridge. 

Southbridge  Public  Library,    [i] 

South  Hadley. 

Mount  Holyoke  Female  Seminary.    [11] 
Observatory,    [i] 

South  Natick. 

Historical  and  Natural  History  and  Library  Societj.   [11] 

South  Sdtuate. 

James  Library,    [i] 

Springfield. 

City  Library  Association,    [iii] 

Stockbridge. 

Jackson  Library  of  Stockbridge.    [i] 

Taimton. 

Old  Oolony  Historical  Society,    [i] 
Public  Library,    [iii] 
Taunton  Lunatic  HospitaL    [i] 
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TyngiboTOiigh. 

Tyngsboroagh  Public  Library,    [i] 

Yineyard  Haven. 

Sailors'  Free  Library,    [i] 

Wakefield. 

Beebe  Town  Library  of  Wakefield,    [i] 

WalthaoL 

Holmes  Olab.    [T\ 

Waltham  Pablic  Library,    [ii] 

^^areham. 

Wareham  High  School,    fi] 

Warren. 

Warren  Public  Library,    [i] 

Watertown. 

Free  Public  Library,    [iii] 

Wayland. 

Wayland  Free  Public  Library,    [i] 

Welleiley. 

Wellesley  Oollege.    [iii] 

Wett  Bridgewater. 

*  West  Bridgewater  Public  Library,    [i] 

^eit  Sozlniry. 

West  Boxbury  Free  Library.    [1] 

Tufts  Library,    [i] 

'vflbrahanL 

Wesleyan  Academy,    [i] 

ViQiamstown. 

WiUiams  OoUege.    [iii] 

^"^eherter. 

Winchester  Public  Library,    [ii] 

Wobum  Public  Library,    [iii] 
^«>«eiter. 

American  Antiquarian  Society,    [iii] 

Free  Public  Library  of  the  Oity  of  Worcester,    [ill] 

Holy  Gross  Oollege.    [iii] 

State  Normal  School,    [i] 

Winslow  Street  Public  School.    [I] 

Worcester  County  Free  Institute  of  Lidustrial  Science,    [ii] 

Worcester  Lunatic  Hospital,    [i] 

Worcester  Lyceum  and  Natural  History  Association,    [i] 

Worcester  Society  of  Antiquity,    [i] 


292  LIST   OF  INSTITUTIONS  IN   UNITED   STATES. 

MICHIGAK. 

Adrian. 

Adrian  College,    [iii] 

Lambda  Phi  Society.    [1] 
Adrian  Scientific  Society,    [i] 

Agricultural  College. 

State  Agricnltaral  Ck>llege  (see  Lansing). 

AlMirti. 

Albion  Oollege.    [iii] 

Ann  Arbor. 

Ann  Arbor  High  School,    [i] 
Observatory,    [i] 
University  of  Michigan,    [iii] 

Battle  Creek. 

Battle  Greek  Oollege.    [i] 

Battle  Oreek  Public  School  Library,    [i] 

Medical  and  Snrgical  Sanitarium,    [i] 

Coldwater. 

Free  Public  Library,    [i] 

Betrdt 

Detroit  Medical  and  Library  Association,    [i] 
Detroit  Public  High  SchooL    [i] 
Detroit  Sdentiflc  Association,    [i] 
Michigan  State  Agricultural  Society,    [i] 
PubUc  Library  of  the  Oity  of  Detroit,    [iii] 

Eaton  BapidB. 

PubUc  Library  of  the  Oity.    [i] 
•Riin  HalL 

Elm  Hall  Graded  School,    [i]  ^ 

Grand  Haven. 

Union  School  Library,    [i] 

Orand  BapidB. 

Kent  Scientific  Institute  (of  Orand  Bapids  High  Bdiod).    P] 
Public  School  Library,    [ii] 
West  Michigan  Farmers'  Olub.    [i] 

Hillidale. 

Hillsdale  Oollege.    [iii] 

Kalamazoa 

Kalamazoo  Oollege.    [iii] 
E^alamazoo  Public  School  Library,    [i] 
Ladies'  Library  Association,    [ii] 
Michigan  Asylum  for  the  Insane,    [i] 
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Lanimg. 

Michigan  State  Library,    [iii] 
Michigan  State  Medical  Society,    [i] 
State  Agricoltoral  OoUege.    [iii] 
State  Board  of  Education,    [i] 
State  Board  of  Health,    [i] 

Konroe. 

Monroe  Yoang  Ladies'  Seminary,    [i] 

Vilet. 

Niles  Public  School  Library,    [i] 

OUTOt 

Olivet  College,    [ii] 

Orehard  Lake. 

Michigan  Military  Academy,    [i] 

Port  HmroiL 

Ladies'  Library  Association  of  Port  Hoion.    [ii]  # 

SaintClair. 

Somerville  School  for  Tonng  Ladies,    [i] 

South  Hayen. 

South  Haven  Antiquarian  Society,    [i] 

luring  Arbor. 

Spring  Arbor  Seminary,    [i] 

Sumner. 

Pablic  School  Library,    [i] 

Wayland. 

Wayland  Horticultural  Society,    [i] 

West  Bay  City. 

Sage  Public  Library,    [i] 

White  Pigeon. 

White  Pigeon  Grange  (No.  304).    [i] 

TpeilantL 

State  Normal  School,    [i] 
Ypsilanti  Public  School  Library,    [i] 

MINNESOTA. 

Albert  Lea. 

Albert  Lea  College  for  Toung  Ladies,    [i] 

Alexandria. 

Alexandria  Public  Library,    [i] 

Austin. 

Austin  Natural  History  Society,    [i] 
Oannon  Siver  Falls. 

Gannon  Bivef  Falls  Society  of  Natural  Sciences,    [i] 
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Claremont 

Olaremont  Public  School  Library,    [ij 

Diduth. 

Kitchi  Gammi  Club,    [i] 

Ladies'  Library  Associatiou  of  Dulutb.    [iJ 

Young  Men's  Christian  Association  Free  Eeading  Boom,    [ii] 

Paribanlt 

Minnesota  Institution  for  tbe  Education  of  the  Deaf,  Dumb,  and 

BUnd.    [i] 
Saint  Mary's  HaU  School.    [  i  | 

Port  Snelling. 

Medical  Directors'  Library  of  Ileadquarters  Department  of  Da- 
kota,   [i] 
Hamline. 

Hamline  tTniversity  (formerly  at  Saint  Paul),    [i] 

Kankata 

Second  State  Normal  School,    [i] 

Minneapolis.  ' 

Geological  and  Natural  History  Survey  of  Minnesota,    [i] 
Minneapolis  Athen»um.    [i] 
Minnesota  Academy  of  Natural  Sciences,    [i] 
University  of  Minnesota,    [iii] 

Horthfleld. 

Carleton  College,    [ii] 
Observatory,    [i] 

Bed  Wing. 

Bed  Wing  Norwegian  Evangelical  Lutheran  Seminaiy.    p] 
Bed  Wing  Ornithological  Society.    [iJ 
State  Board  of  Health  of  Minnesota,    [i] 

Saint  Cloud. 

State  Normal  School,    [ii] 

Saint  Paul. 

Department  of  Public  Instruction,    [i] 

Chamber  of  Commerce,    [i] 

Hamline  University  (see  Hamline). 

Macalester  College,    [i] 

Minnesota  Historical  Society,    [iii] 

Saint  Paul  Aca<iemy  of  Natural  Sciences,    [i] 

Saint  Paul  Public  Library,    [ii] 

State  Library,    [iii] 

Saint  Peter. 

Minnesota  Hospital  for  the  Insane,    [i] 
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Stillwater, 

Stillwater  Library  Association,    [iii] 

Tinona. 

State  Normal  School,    [i] 

MISSISSIPPI. 

Agiienltiiral  College. 

Agricultural  and  Mechanical  OoUege.    [iii] 

Sue  Konntain. 

Bine  Mountain  Female  College,    [i] 

Byhalia. 

Waverly  Institate.    [i] 
CIintoiL 

Mississippi  OoUege.    [i] 

Hermenian  Society',    [i] 

Philomathean  Society,    fi] 
volmalmB. 

Oolambus  Pnblic  Library,    [i] 

Female  Indnstrial  Oollege.    [ii] 

Oftrijith. 

Graded  High  School,    [i] 

J*»levffle. 

Gooper  Institute,    [ii] 

*^y  Springs 

Mississippi  State  Normal  School,    [i] 

Institution  for  the  Education  of  the  Deaf  and  Dumb,    [i] 
Mississippi  State  Lunatic  Asylum,    [i] 

State  Library  (S.  I.  publications  transferred  to  Agricultural  and 
^  Mechanical  College). 

Natchez  Library  Association,    [i] 

Union  Female  College,    [i] 
University  of  Mississippi,    [iii] 

^^^  Qibwn. 

Chamberlain-Hunt  Academy,    [i] 
*^^ey. 

Alcorn  Agricultural  and  Mechanical  College,    [i] 

Lea  Female  College,    [i] 

^^diington. 

Jefferson  College  (Academy),    [il] 

West  Point  Literary  and  Library  Association.    [1] 
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inssouBi. 

Ashley. 

Watson  Beminaiy.    [i] 

ATalon. 

Avalon  College  of  the  United  Brethien  in  Ohiist    PJ 

Carthage. 

Oarthage  Public  School  Library,    [ij 

Ohillioothe. 

Hazleton  Pablic  School  Library,    [i] 

Olarkshnrg. 

Hooper  Institate.    [i] 

College  Monnd. 

McOee  OoUege  (see  Pauline  Holiness  OoUege). 
Pauline  Holiness  OoUege.    [i] 

Columbia. 

Agricultural  and  Mechanical  OoUege.    [i] 
University  of  the  State  of  Missouri,    [ill] 

Edinburgh. 

Grand  Biver  OoUege.    [i] 

Tayetta 

Oentral  OoUege.    [U] 

Fulton. 

Missouri  Institution  for  the  Bdiication  of  the  Drnif  and  Dumb,    [i] 
State  Lunatic  Asylum,    [i] 

Glasgow. 

Pritchett  School  Institute,    [i] 
Morrison  Observatory,    [i] 

Orant  City. 

Grant  City  Beform  Olub.    [i] 

Jefforson  City. 

Missouri  Historical  Society  (see  Saint  Louis). 
Missouri  State  Library,    [iii] 

Kansas  City. 

Kansas  Oity  Academy  of  Sciences^    [i] 
E^ansas  Oity  PubUc  Library,    [ii] 
Query  Olub.    [i] 
Toung  Men's  Ohristlan  Association,    [i] 

B^rksyUle. 

North  Missouri  State  Normal  School    [iii] 

La  Orange. 

La  Grange  OoUege.    [i] 
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Lebtaon. 

Le  Olede  Library  AflsodatioiL    [i] 

liberty. 

WiUiam  JeweU  OoUege.    [ii] 

lonioeCity. 

Monroe  Institate.    [i] 

hlayra. 

Saint  Paul's  College,    [i] 
Arkirflle. 

Park  College.    [1] 

Missoori  School  of  Mines  and  Metallurgy  (Department  of  Uni- 
versity of  MiBSonri  at  Oolumbia).    [i] 

Phelps  Goanty  Agricnltnral,  Mechanical,  and  Horticoltoral  So- 
ciety,   [i] 
Stin^  JoMph. 

College  of  Physicians  and  Surgeons,    [i] 

Saint  Joseph's  Commercial  College,    [i] 

S^^  lonis. 

'  College  for  Medical  Practitioners,    [i] 
Law  Library  Association  of  Saint  Lonis.    [i] 
Missouri  Botanical  Gardens,    [ii] 
Missouri  Historical  Society,    [i] 
Missouri  Medical  College,    [i] 

Observatory  of  Washington  University  (see  Washington  Uni- 
versity). 
Odd  Fellows'  Library,    [i] 
Oldberg-Wall  Laboratory,    [i] 
I^olytechnic  School  (see  Washington  Univenitijr). 
Baint  Lonis  Academy  of  Sciences,    [iii] 
Qaint  Louis  Engineer  Club,    [i] 
Saint  Lonis  Mercantile  Library,    [iii] 
Saint  Louis  Public  School  Library,    [iii] 
Baint  Louis  University,    [iii] 

Saint  Louis  Young  Men's  Christian  AssodatlOtt.    fk] 
Union  Literary  Association,    [i] 
Washington  University,     [iii] 
Obser%'atory.    [i] 
Polytechnic  School,    [i] 
Sed^lia. 

Sedalia  Natural  History  Society,    [i] 

W^iiigfleld. 

Drury  College,    [iii] 

Btanberry. 

Northwej^tem  Normal  School,    [i] 
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'Warrensbnrg. 

Public  School  Library,    [ij 
State  Normal  School,    [ii] 

Warrenton. 

Oentral  Wealeyan  College,    [i] 

MONTANA. 

Helonfti 

HiBtorical  Society  of  Montana,    [ii] 
Montana  Library,    [i] 

NBBBASKA« 

Crete. 

Orete  Pablic  Library,    [i] 
Doane  College,    [ii] 

Bzeter. 

Unitarian  Pablic  Library  AssociatioiL    (i] 

Unooln 

Lincoln  Public  Library,    [i] 
School  Library,    [i] 
State  Library  of  Nebraska,    [iii] 
(Jniversity  of  Nebraska  (State).    [1] 

Hebraaka  City. 

Otoe  County  Horticoltoral  Society,    [i] 

Heligh. 

Gates  College,    [i] 

Omaha. 

Creighton  College,    [i] 

Nebraska  Institation  for  the  Deaf  and  Doadl    {y 

Pern. 

State  Normal  School,    [ii] 

Wahoa 

Lather  Academy,    [i] 

N1BVADA. 

Canon  City. 

State  Library,     [i] 

NBW  HAMPSHIBIL 
Ciaremont 

Piske  Free  Library,    [i] 

Conoord. 

New  Hampshire  Asylum  for  the  Insane,    [i] 
New  Hampshire  Board  of  Agriculture,    [i] 
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Ooncord — Continued. 

New  Hampshire  Historical  Sociel|^.     [iii] 

New  Hampshire  State  Library,     [iii] 

Saint  Paul's  School,    [i] 

State  Board  of  Health,    [i] 

State  Superintendent  of  Public  Inatruotioii.    P] 

Bindga 
East  Bindge  Library,    [i] 


Exeter  Natural  History  Sooietj.    [i] 

Great  FalU. 

Great  Falls  Manufacturers^  and  Yillage  Libiaiy.    p] 

Huorer. 

Dartmouth  College,    [iii] 

Shattuck  Observatory,    [i] 
New  Hampshire  College  of  Agriculture,    [ii] 

Hopkiiiton. 

Hopkinton  Public  Library  Asaociation.    [i] 


Eeene  Public  Library,    [i] 

Littleton. 

Littleton  Graded  School,    [i] 

Manohetter. 

Manchester  City  Library,    [iii] 

ICarlboroiigh. 

Frost  Free  Public  Library,    [i] 

ICeridfln. 

EimbaU  Union  Academy,    [i] 

Vaihua. 

Nashua  Historical  Society,    [i] 

Vew  Hampton. 

New  Hampton  Literary  InstitntioB.    [i] 

Peterborough. 

Public  Library,    [ij 

Portnoumth. 

Portsmouth  Athensum.    [iii]  « 

Portsmouth  Free  Public  Library,    fii] 

Shaker  Tillage. 

Society  of  Shakers,    [i] 

Bomenworth. 

Great  Falls  Manufacturers'  and  Village  Library  (see  Great  Falla). 


• 
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Atoo. 

Library  and  ITatural  Sdenoe  Association,    [i] 

Bevsrly. 

Trinity  Hall  School  for  Tonng  Ladies.    [Q 

Bloomfldd. 

Korth  Jersey  Botanical  Olnb.    [i] 

Burlington. 

Burlington  lihrary.    [iii] 

Hoboken. 

Stevens  Institnte  of  Technology,    [iii] 

HopewdL 

Hopewell  Seminary,    [i] 

Kadifon. 

Drew  Theological  Seminary,    p] 

Matawan. 

Matawan  Literary  Society,    [i] 

Mont  Olair. 

Mont  Glair  Public  High  School,    [i] 

North  Jersey  Botanical  Glab  (see  Bloomfleld). 

Morristown. 

Morristown  Library  and  Lyceom.    [ii] 

Monnt  Holly. 

Burlington  Goonty  Lyceum  of  History  and  Natural  Science,    p] 

Hewark. 

Newark  Library  Association,    [iii] 
New  Jersey  Historical  Society,    [iii] 

Hew  imnswiok. 

Gardner  A.  Sage  Library  of  Theological  Sendnaiy.    PQ 
Geological  Survey  of  New  Jersey,    [i] 
Rutgers  GoUege.    [iii] 

Rutgers  Grammar  School,    [i] 

Rutgers  Scientiflc  School,    [i] 

Howton. 

Newton  Library  Ajssociation  (Dennis  Library),    [ii] 

Oesan  Orove. 

Ocean  Orove  Lyceum  Library,    [i] 

Patenon. 

Passaic  Gounty  Historical  Society.    [1] 
Paterson  Board  of  Trade,    [i] 

Pinnington. 

Seminary  and  Female  GoUegiate  Institute.    P] 
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PlaiiiflAld. 

Yoang  Men's  Ohristian  Association,    fi] 


College  of  New  Jersey,    [iii] 
EL  M.  Mnsemn  of  Geology  and  Aieheology  of  the  OoUege  of 

New  Jersey,    [ii] 
Halsted  Observatory,    [i] 
John  O.  Green  School  of  Science,    [i] 
Observatory  of  Instruction,    [i] 
Theological  Seminary  of  the  Piesbyterian  Ohnroh.    [iii] 

Bakwmy. 

Bahway  Library  Association,    [ii] 

Trcnton. 

New  Jersey  State  Lonatic  Asylom.    [i] 

New  Jersey  State  Normal  and  Model  Sdiools.    [ii] 

State  Library  of  New  Jersey,    [iii] 

Trenton  Natnral  History  Society,    [i] 

▼inelaiLd. 

Vineland  Historical  and  Antiquarian  Sodetj.    [i] 

V^oodlnidge. 

Barton  Library,    [i] 

NJSW  MBXIOO. 
St]itaF6. 

Barean  of  Immigration,    [i] 
Historical  Society  of  New  Mexica    [i] 
Territorial  Library,    [i] 
University  of  New  Mexico,    [ii] 

NBW  TOBX« 
Albuy. 

Albany  College  of  Pharmacy.    [1] 

Albany  County  Penitentiary,    [i] 

Albany  Institute,    [i] 

Albany  Law  School,    [i] 

Albany  Medical  College,    [i] 

Dudley  Observatory,    [i] 

New  York  State  Agricultural  Society,    [iii] 

New  York  State  Library,    [iii] 

New  York  State  Museum  of  Natural  History,    [iii] 

New  York  State  Normal  School,    [iii] 

Public  School  Library  (formerly  High  School  library),    [i] 

Young  Men's  Christian  Association,    [i] 

Albion. 

Albion  Union  School,    [i] 

riart^s  Library  and  Beading  Boom,    [i] 
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Alfred  Centre. 

Alfred  University,    [ii] 
Obsenratory.    [i] 

Allegany. 

Saint  Bonaventnre^s  OoUege  and  Seminaxj.    [i] 

Annandale. 

Saint  Stephen's  College.    [H] 

Aubnm. 

Oaynga  Goanty  Historical  Society.    [1] 
Beymonr  Library  Association,    [ii] 
State  Asylom  for  Insane  Criminals,    [ij 
Theological  Seminary  of  Anbom.    [ii] 

Anrora. 

Wells'  College  for  Yonng  Ladies,    [i] 

Bath. 

Bath  Library  Association,    [ii] 

Blaokwell*!  Idand  (near  New  York  City). 

New  York  City  Lnnatic  Asylom.    [i] 

BoonTille. 

Boonville  Union  School  and  Academy.    IQ 

Brookport. 

Brockport  Natnral  History  Olab.    [i] 
State  Normal  SchooL    [i] 

Brooklyn. 

*  Adelphi  Academy,    [i] 
Brooklyn  Entomological  Society,    [i] 
Brooklyn  Institate  (Yonths'  Free  Libnay).    pU] 
Brooklyn  Library,    [iii] 
Clnb  of  Christian  Endeavor,    [i] 
Department  of  Health,    [i] 
Long  Island  Historical  Society,    [iii] 
Packer  Collegiate  Institute,    [ii] 

BnfUo. 

Buffalo  Historical  Society,    [i] 

Bafifalo  Practical  School,    [i] 

Boffalo  Society  of  Natural  Sciences,    [iii] 

Buffalo  Turn  Verein.    [i] 

Canisius  College,    [ii] 

Grosvenor  Library,    [iii] 

Le  Conteulz  Saint  Mary's  Institution  for  Deaf  Mates.    P] 

Young  Men's  Association  and  Library,    [iii] 

Young  Men's  Christian  Association,    [i] 

Brigham  HaU  Hospital,    [i] 
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Ctnton. 

Saint  Lawrence  UniTersity  (Herring  library),    [tt] 

Clifton  Bpringi. 

Foster  School,    [i] 

Claton. 

Hamilton  Oollege.    [iii] 
Litohfleld  Observatory,    [i] 

CoDmimity. 

Oneida  Uommonity  (Limited),    (i) 
Coming. 

Ooming  Libraiy.    [li] 

Cortland. 

State  ITormal  SohooL    [ii] 
Bmirt. 

Blmira  Female  Oollege.    [i] 

Tonng  Men's  Ohristian  Assooiation.    pi] 

Fairfield  Seminary,    [i] 

**F%ttrrilleL 

Educational  Oooncil  of  Onondaga  Oonnty.    [i] 

Sanford  Hall  Aqrlam  for  Insane  and  ISTerrooB  Patimtik    ^ 

Saint  John's  Oollege  (see  Tremont). 

'^Edward. 

Fort  Bdward  OoUegiate  Lostitnte.    [i] 

Post  Library,  U.  S.  A.    [i] 

Vi^^onia. 

State  Normal  and  Training  School    [i] 

Hobart  Oollege.    [Ui] 

New  York  Agricnltoral  Experiment  StatfanL    p| 

^^^•nyille. 

Levi  Parsons  Library,    [i] 

Ooshen  Scientific  Association,    [i] 
B^)?vnor'i  Island  (New  York  Harbor). 

Free  Military  Service  Institution  (see  New  York  01^). 

Hamilton. 

Madison  University,    [iii] 

EiitfBgi-ini-Eiidion. 

Henry  Draper  Observatory  (see  New  York  Oitj). 
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HornelLmlle. 

Homell  Free  Academy,    [i] 
Homell  Library  AssodatioiL    [ii] 

nion. 

IHon  Public  Libraiy.    [i] 

Ifhaoa. 

Cornell  University,    [iii] 

JamestowiL 

Jamestown  Union  School  and  OoUegiate  Institate.    [i] 

LeBoy. 

Ingham  University,    [i] 

Gtonesee  Wesleyan  Seminary  (formierly  Gtonesee  Oollege).    |ili] 

Idile. 

Lisle  Union  School  and  Academy.    [1] 

Little  Valley. 

Little  Yalley  Union  Free  SohooL    [i] 

Karathon.  t 

Marathon  Academy,    [i] 

Meziioo. 

Mexico  Academy,    [i] 

Moriah* 

Sherman  Academy,    [i] 

Monntainville. 

Hoaghton  Farm  Agricoltoral  Libraiy.    [i] 

Monnt  Lebanon. 

Society  of  Shakers.    [1] 

Hew  Brighton. 

Natural  Science  Association  of  Staten  Island,    p] 

Hewbnrgh. 

Newborgh  Free  Library,    [iii] 

Hew  Tork  City. 

Agassiz  Association  (Manhattan  Ohapter).    [i] 

American  Bible  Society,    [i] 

American  Ohemical  Society,    [i] 

American  Geographical  Society,    [iii] 

American  Institute  of  the  Oity  of  New  York,    [iii] 

American  Instatnte  of  Mining  Engineers,    [i] 

American  Museum  of  Natural  History,    [iii] 

American  Numismatic  and  Archseological  Society,    [i] 

American  Society  of  Oivil  Engineers,    [i] 

Astor  Library,    [iii] 

Board  of  Foreign  Missions  of  the  Presbyterian  Ohurch.    [iii] 
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■ew  York  City— ContinuiMl. 

Board  of  Homo  Missions  of  the  Presbytorian  Ohnrch.    [i] 

Bnrean  of  Vital  Statistics,    [i] 

Oentral  Park  Monagerio.    [ii] 

Century  Glub.    [i] 

Obambcr  of  Commerce,    [ij 

CoUege  of  tlie  City  of  New  York,    [iii] 

College  of  Pharmacy  of  the  City  of  New  York,    [li] 

College  of  St.  Francis  Xavier.    [tii] 

Columbia  College,    [iii] 

School  of  Mines  of  Columbia  College,    [iij 
Cooper  Union  for  the  Advancement  of  Science  and  Art.    [iii] 
Department  of  Public  Charities  and  Correction.    [i| 
Free  Circulating  Library  of  the  Socialistic  Labor  Party,    [i] 
Fulton  Market  Fishmongers  Association.    [iJ 
General  Society  of  Mechanics  and  Tradesmen  (see  New  York 

Apprentices  Library). 
(Jeoeral  Theological  Seminary  of  the  Protestant  Episcopal  Church. 

[iiij 

Harlem  Library,    [i] 

Health  Department  of  the  City  of  New  York,    [i] 

Henry  Draper  Observatory  (Mrs.  Henry  Draper,  271  Madison 
Avenue,  Station  L).    [i] 

House  of  Befuge  (Bandall's  Island),    [i] 

Inventor's  Institute  (Cooper  Tlnion).    [i] 

Lenox  Library,    [iii] 

Uaimonides  Library  I.  O.  B.  B.    [iii] 

Maritime  Association  of  the  Port  of  New  York  (Maritime  Ex- 
change),   [i] 

Uedico-Legal  Society  of  New  York,    [i] 

Mercantile  Library  Association,    [iii] 

Metropolitan  Museum  of  Art  (Central  Park),    [iii] 

Military  Service  Institution  of  the  United  States  (New  York 
Harbor).    [iJ 

Kational  Board  of  Fire  Underwriters,    [i] 

Kew  York  Academy  of  Medicine,    [ii] 

Kew  York  Academy  of  Sciences,    [iii] 

New  York  Apprentices  Library,    [iii] 

Kew  York  Board  of  Education,    [i] 

Kew  York  City  Lunatic  Asylum  (BlackweH's  Island),    [i] 

New  York  Free  Circulating  Library,    [i] 

Kew  York  Genealogical  and  Biographical  Society,    [i] 

New  York  Historical  Societj*.    [iii] 

New  York  Hospital,    [i] 

New  York  Hungarian  Society,     [i] 

New  York  Juvenile  Asylum.    [ i  | 

H.  Mis.  15 20 
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Kew  York  Law  Institate.    [i] 

I^ew  York  Meteorological  Observatory  (Central  Park)*    [1] 

New  York  Microscopical  Society,    [i] 

New  York  Produce  Exchange,    [i] 

New  York  Society  Library,    [iii] 

New  York  Trade  Schools,    [i] 

Public  School  Teachers  Association,    [i] 

Butger's  Female  College,    [i] 

School  of  Mines  (see  Columbia  College). 

Union  Theological  Seminary,    [iii] 

United  States  Naval  Lyceum,    [i] 

University  of  the  City  of  New  York,    [iii] 

Xavier  Union  of  the  City  of  New  York,    [i] 

Young  Men's  Christian  Association,    [iii] 

North  BrookfielcL 

North  Brookfield  Union  Free  SchooL    [i] 

NorthChilL 

Chili  Seminary,    [i] 

Nunda. 

Nunda  Union  School,    [i] 

Onondaga. 

Onondaga  Academy,    [i] 

Oswego. 

Oswego  City  Library,    [ii] 

Oswego  State  Normal  and  Training  SohooL    ffl 

Oxford. 

Oxford  Academy,    [i] 

Penn  Tan. 

Pcnn  Yan  Academy,    [i] 
Phelps. 

Red  House  Observatory,    [i] 

Union  and  Classical  School,    [i] 

Pike. 

Piko  Seminary,    [i] 

Pine  Plains. 

Seymour  Smith  Academy,    [i] 

Port  Chester. 

Library  and  lieading  Boom,    [i] 

Ponghkeepsie. 

Ilndson  River  State  Hospital,    [i]  ^ 

Ponghkeepsie  City  Library,    [ii] 
Vassar  Brothers  Institute,    [i] 
y assar  College.    [  i  i  i  | 
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Xoeheiter. 

Athenoeam  and  Mechanics  Association  (sco  Boynolds  Library). 

Goorl  of  Appeals,    [i] 

Pablic  School  Central  Library,    [i] 

Seynolds  Library,    [iii] 

Bochester  Socie^  of  Natural  Sciences,    [i] 

Hochester  Theological  Seminary,    [iii] 

University  of  Hochester.    [iii] 

TVamer  Observatory,    [ij 

Western  New  York  Institution  for  Deaf-Mates,    [i] 

Hone. 

Borne  Academy.    [iJ 

Bound  Lake. 

Ohatanqua  Library  (Alumni  HaU).    [1] 

Sekeneetady. 

Union  Ooliege.    [iii) 

Sehoharie. 

Schoharie  Academy  and  Union  BokooL    [Q 

SingSing. 

Dr.  Parson's  Private  Home  for  Kervons  Invalids,    [i] 
Sing  Sing  Prison  Library.    [I] 

Skaneatdai. 

Skaneateles  Libraiy  Asaodation.    [1] 

Springrille. 

Springville  Pabllo  Library.    [IJ 
Springville  Sclentillo  Association.    [iJ 

Snipsniion  Siidge. 

De  Yeanx  College.    [lilj 

Niagara  University  (formerly  Seminary  of  Our  Lady  of  AngeU). 

Byraense. 

Oatholic  Mutual  Benefit  Assooiatlon.    [i] 
Central  Library,    fill] 
Onondaga  Ilistorical  Association.    [IJ 
Syracuse  University,    [iiij 
Zeta  Psi  Society  (Gumma  Chapter),    [i] 

Tremont  (formerly  Fordhnm). 

Saint  John's  College.    [iiiJ 

Troy. 

Bensselacr  Polytechnic  Institute,    [iij 

Bensselaer  Society  of  Civil  Engineers  (formerly  Pi  Eta  Sdentifio 
•    Society),    fi] 
Troy  Female  Seminary,    [iii  | 
Troy  Young  Men's  Association.    [iiiJ 
William  Proudfit  Observatory,    [i] 
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Utica. 

Oneida  Historical  Society,    [i] 

State  Lunatic  Asylnin.    [iii] 

Youngs  Men's  Ohristian  Association,    [ij 

West  Chester. 

Sacreil  Heart  Academy,    [i] 

West  Point 

United  States  lililitary  Academy,    [iii] 
Observatorj'.    [i] 

White  Plains. 

West  Chester  Comity  Historical  Society,    [i] 

Whitestone. 

Engineer  School  of  Application  of  United  States  Army,    [iii] 

Willard. 

Willanl  Asylam  for  the  Insane,    [i] 
Yonkers. 

Yonkers  Free  Beading  Room,,    (i] 

Yonkers  Public  Library,    fi] 

NORTH  GAROIilNA. 

Chapel  HilL 

University  of  North  Carolina,    [iii] 

Davidson  College. 

Davidson  College,    [iii] 

Jonesborongh. 

High  School,    [i] 

Lenoir. 

Davenport  Female  College,    [ii] 
Pioneer  Library  of  North  Carolina,    [i] 

Mocksville. 

Mocksville  Male  Academy,    [i] 

Moravian  Falls. 

Moravian  Falls  Academy,    [i] 

Olin. 

Oliu  Male  Academy.    [  i] 

Raleigh. 

NorUi  Carolina  Agricultural  Experiment  Station,    [i] 
North  Carolina  Insane  Asylum,    [i] 

North  Carolina  Institution  for  the  Deaf^  Dumb,  and  Blind,    [i] 
North  Carolina  State  Library,     [iii] 

Salisbury.  , 

Salisbury  Graded  School,    [i] 
Sparta. 

Sparta  Institute  (AUeghanian  Literary  Society),    [i] 
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Taylonville. 

Taylorsvillo  Academy,    [i] 

TiapEilL 

Trap  Hill  luatitate  and  Libracy.    [i] 

Trinity  College. 

Trinity  OoUoge.    [iii] 

Wake  Forest 

Wako  Foroiit  College,    [ii] 

WarrentOD. 

Warronton  Female  Collegiate  Institate.    [ii] 

Weayervilla 

Weavcrville  College,    [i] 

Wilmington. 

Historical  and  Scientiiic  Sooie^.    [i] 
State  Board  of  Health,    [ij 

OHIO. 

Akron. 

Akron  Scientiflo  Club,    [i] 
Bnchtel  CoUege.    [i] 

Albany. 

Wells  Library  (see  Lee). 

Ashland. 

Asliland  College  Library,    [i] 

Aahtabnla. 

Aslitabola  Social  Library  Association,    [i] 

Athens. 

Ohio  Universitgr*    [iii] 
Aoitinbarg. 

Grand  Biver  Institate.    [i] 

Bamesville. 

Bamesville  Pablic  and  School  Libracy.    [i] 

Bellaire. 

Pablic  School  Library,    [i] 

Bellefontaine. 

Bellefontaine  Pablic  School,    [i] 

Cadis. 

Pablic  Library,    [i] 

GaldwelL 

Caldwell  High  School  Library,    [i] 

Canal  Dover. 

Dover  Pablic  School  Library  and  Maseam.    [i] 

Carthage. 

Longview  Asylam  for  the  Insane,    [i] 
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Celina. 

Oelina  Library  ABBOoiatlon.    [i] 

CintiimatL  , 

Olnciimati  Hospital. 

Olncinnati  Mnseam  Assooiatioii.    [i] 

Oincinnati  Sociely  of  Natoral  History,    [ill] 

Olncinnati  Universitj'.    fiii] 
Observatory,    [i] 

Oindnnati  Wesloyan  Gollege.    [ii] 

Oayier  Olab  of  Oinoiimati.    [i] 

Hebrew  Union  Gollege.    [i] 

Historical  and  Philosophical  Society  of  Ohio,    [iii] 

Hughes  High  School,    [i] 

Lane  Theological  Seminary,    [iii] 

Medical  College  of  Ohio,    [i] 

Mussey  Medical  and  Scientific  Library  (eee  Public  Library  of  Oin- 
cinnati). 

Public  Library  of  Olncinnati.    [iii] 

Woodward  High  School,    [i] 
»  Young  Men's  Mercantile  Libraiy  Association,    [iii] 

Zoological  Society  of  Olncinnati.    [i] 

Cleveland. 

Board  of  Health,    [i] 

Oase  Library  (formerly  Cleveland  Library  Association),    [iii] 
Case  School  of  Applied  Sdencos.    [ii] 
Charity  Hospital,    [i] 

Cleveland  Library  Association  (see  Oase  Library). 
Cleveland  Medical  College  (Medical  Department  Western  Reserve 
University),    [i] 

Cleveland  Public  library,    [iii] 

Western  Beserve  and  Northern  Ohio  Historical  Society,    [i] 

Western  Beserve  University,    [iii] 

GoUegeHilL 

Belmont  College  (formerly  Farmer's  College),    [iii] 

Columbus. 

Bureau  of  Statistics  of  Labor,    [i] 

Columbus  Art  School  and  Association,    [i] 

Columbus  Asylum  for  the  Insane,    [i] 

Ohio  Meteorological  Bureau,    [i] 

Ohio  State  Board  of  Agriculture,    [iii] 

Ohio  State  Library,    [iii] 

Ohio  State  University,    [ii] 

Public  Libraiy  and  Beading  Boom  of  the  city  of  Oolombas.    [ii] 

Public  School  Library,    [i  • 
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Dtyton. 

Pablio  Library,    [iii] 

Bdawara  • 

Ohio  Wceleyan  University  (Bturgos  Library),    [iii] 

Byria. 

Elyria  Libraiy.    [ij 

Fayette. 

Fayetto  Normal,  Mnsio,  and  BnsinesB  Oollege.    [i] 

Fluhing. 

Flushing  PubUc  Library.    [iJ 

Frenumt 

Birchard  Library,    [ii] 

Gambier. 

Eenyon  College,    [iii] 

OtrrettiTille. 

GarrettsYillo  Union  SchoolB.    [ij 

Olendale. 

Glendale  Female  College,    [i] 
OnuiTiiia. 

Denison  Univcrsit}'.    [iii] 
Hamilton. 

High  School  Library,    [i] 

Sflbborough. 

Hillsborough  Female  College.    [1] 

Public  Library,    fi] 
Hiram. 

Hiram  College,    [ii] 

%edale. 

Hopedale  Normal  College,    [i] 

lebanoD. 

Mechanics'  LiBtitute.    [ii] 
National  Normal  University.    [I] 

lea 

Wells  Library,    [i] 

Kanafield. 

Mansfield  Lycenm  Library,    [i] 

Karietta. 

Marietta  College,    [iii] 

Kartin'B  Ferry. 

'  Martin's  Ferry  Library  Association,    fi] 

Medina. 

Medina  Public  School  Library,    [i] 


i 
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UoTristowiL 

Pablic  School  Library,    [i] 

Mount  Lookout 

Observatory  (sec  Oinciunati). 

Moui\t  Union. 

Moant  Union  College,    [ij 

National  Military  Home. 

National  Homo  for  Disabled  Volunteer  Soldiers,    [i] 

Newark. 

Licking  County  Pioneery  Historical,  and  Antiquarian  Society.    [i| 
Public  Library  of  Young  Men's  Christian  Association,    [i] 

New  Athens. 

Franklin  College,    [i] 

New  Concord. 

Muskingum  College,    [i] 

Norwalk. 

Library  and  Beading  JBoom  Association.    [iJ 

Oberlin. 

Oberlin  College,    [iii] 

Oxford. 

Miami  University,    [iii] 

Fainesville. 

Lako  Eric  Female  Seminary,    [ii] 

Pataskala. 

Pataskala  Public  School  Library,    [i] 

Pleasant  Eidge. 

Pleasant  liidgo  Library,    [i] 

Poland. 

Everett  Litemry  Society  of  Poland  Union  Seminaiy*    [iJ 

Portsmouth. 

Portsuioutli  Public  Library.    [iJ 

Bichmond. 

Ilichmoud  College,    [i] 

Ripley. 

Women's  Christiau  Temperance  Union,    [i] 

Saint  Glairsville. 

Public  School  Library,    fi] 

Savannah. 

Savannah  Academy  and  Scientific  Association.    [1] 

8cio. 

Scio  College,    [i] 
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Oureve. 

Sbrovo  High  School  Literary  Sodety.    [i] 

Sidney. 

Glinton  Glub  Library,    [i] 

Springfield. 

Pablio  Library.    |  iii] 
Springfield  Seminary,    [ij 
Wittenberg  College,    [iii] 
Philosophiau  Society,    [i] 

Stenbenyille. 

Female  Seminary,    [i] 

Odd  Fellows'  Library,    [i] 

Stenbenvillo  Pabllc  School  Library,    [i] 
Stockton. 

Stockton  Library,    [i] 

EfflxL 

Heidelberg  College,    [iii] 
Heidelberg  Theological  Seminary.    [iJ 

Toleda 

Public  Library  of  Toledo,    [iii] 

Central  Ohio  Scientific  Association,    [i] 
IJrbana  University,    [ii] 

WeUsviUe, 

Cleveland  and  Pittsburgh  Uailroad  Beading  Association,    [i] 

'^••tenrille. 

Otterbein  University,    [iii] 

'^ilberforca. 

Wilberforce  University,    [i] 

'^^KiBter. 

University  of  Wooster.    [iii] 

^^ew  Springs. 

Antioch  College,    [iii] 

OREGOK. 

*^n  Portland. 

Oregon  Hospital  for  the  Lisane.    [i] 
*^^gena  City. 

University  of  Oregon,    [iii] 
^^ftut  Grove. 

Tualatin  Academy  and  Pacific  University,    [iii] 
Fbilomath. 

Philomath  College,    [i] 
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Fortknd. 

Bishop  Scott  Grammar  and  Divinity  School,    [ii] 
Library  Association  of  Portland,    [iii] 

Salem. 

Oregon  Stato  Library,    [iii] 

PENKSYIiVANIA. 

Allegheny. 

Allegheny  Observatory,    [i] 

Bayatd  Taylor  Literary  Association,    [ij 

Public  School  Library,    [i] 

Western  Pennsylvania  Theological  Seminary,    [ill] 

Western  State  Penitentiary,    [i] 

Western  University  of  Pennsylvania,    [ii] 

Annville. 

Lebanon  Valley  Oolloge.    [i] 

Beatty'8  Station. 

Saint  Yincent^s  Abbey  and  OoUege.    [i] 
Beaver. 

Beaver  Oollege  and  Musical  bistitate.    p] 

Beaver  Falls, 

Geneva  College,    [i  ] 

Bethlehem. 

Lehigh  University  (see  South  Bethlehem). 
Moravian  College  and  Theological  Seminary,    [i] 
Aloravian  Seminary  for  Yoong  Ladies,    [i] 

Blairsville. 

BlairsviUe  Ladies'  Seminary,    [i] 

Blossbnrg. 

Graded  Public  High  SchooL    [i] 

Bmmfieldville. 

Amity  Library  Association,    [i] 

Bryn-Mawr. 

Bryn-Mawr  College.    [n\ 
Butler. 

Witherspoon  Institute.    [iJ 
Galifomia. 

Southwestern  State  Normal  SchooL    [1] 
Carlisle. 

Dickinson  College,    [iii] 
Clarion. 

Carrier  Seminary  of  Western  Pennsylvania.    [I] 
Clearfield. 

liConard  Literary  Association  and  library,    [i] 
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QdlegeTille. 

Ursinus  College,    [i] 

Conoordyille. 

Concord  ^lect  School  (see  Ward). 
Danyille. 

State  Hospital  for  the  Insane,    [ij 
Dixmont. 

Western  Pennsylvania  Hospital  for  the  Insane. '  [i] 
biton. 

American  Institute  of  Mining  Engineers.     (Bemoved  to  New 
York  City.) 

Easton  Library,    [ii] 

La&yette  College,    [iii] 

Uinborough. 

State  Normal  School,    [ij 

•Young  Men's  Christian  Association,    [i] 

Biabethville. 

Washington  Literary  Society,    [i] 

trie. 

Erie  Natural  History  Society,    [i] 
Young  Men's  Christian  Association,    [i] 

Fnokford. 

Agassiz  Association,  Erankford  Chapter.    [iJ 

Asylum  fortheBelief  of  Persons  Depriyed  of  their  Beason  (Phil- 
adelphia),   [i] 
Franklin. 

Franklin  High  School,    [i] 

^^nnantown. 

Friend's  Free  Library  and  Beading  Boom,    [ii] 
Oermantown  Library  Association,    [ii] 
Workingmon's  Club  of  Oermantown.    [i] 

Oettjiburg. 

Pennsylvania  College,    [iii] 

Theological  Seminary  of  the  General  Synod  of  the  Evangelical 
Lutheran  Church,    [iii] 

(heenibarg. 

Underwooil  Library,    [i] 

Grecnyille. 

Theil  College  of  the  Evangelical  Lutheran  Church,    [i] 

Haniflburg. 

Dauphin  County  Historical  Society,    [i] . 
(Geological  Survey  (see  Philadelphia.) 
Harrisbui-g  Public  School  Library  Association,    fi] 
Pennsylvania  State  Library,    [iii] 
State  Lunatic  Hospital,    [i] 
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HatboroQglL 

Union  Library,    [i] 

Havorford. 

Haverford  OoUege.    [iii] 
Observatory,    [i] 

Hereford. 

Hereford  Literary  Society,    [ij 

Honesdala 

Honesdale  School  Library,    [ii] 

Huntingdon. 

Hantingdon  Pablic  School  Library,    [i] 
Normal  College,    [i] 

Jefferson. 

Monoiigahela  OoUege.    [i] 

Kirk's  MiUs. 

Faltou  Farmers^  Olub.    [i]  • 

Kutztown. 

Keystone  State  Normal  Sohool.    [i] 

Lancaster. 

Franklin  and  Marshall  Oollege.    [iii 

Ooethean  Literary  Society,    [i) 
Linnean  Scientific  and  Historical  Society,    [i] 

Lewisburg. 

University  at  Lewisburg.    [iii] 

Lincoln  University. 

Lincoln  University  (formerly  at  Oxford),    [iiij 
Litis. 

Linden  Hall  Seminary,    [i] 

Lock  Haven. 

Central  Normal  School,    [i] 

Mansfield. 

State  Normal  Sohool.    [ii] 

Marietta. 

Marietta  Lycenm  of  Natural  History,    [i] 

Meadville. 

•  Allegheny  College,    [iii] 
Library,  Art  and  Historical  Association  (formerly  Oily  or  Pal 

Library),    [ii] 
Meadville  Theological  School,    [iii]  « 

Public  High  School  of  the  City  of  MeadviUe.    [i] 

Mechanicsbnrg. 

Mechanicsburg  Library  and  Literary  Society,    [i] 

Media. 

Delaware  County  Institute  of  Science.  .  [iii] 
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Washin^n  Irving  Literary  Society  of  Mercersbnrg  College.    |  i] 

Idlenville. 

State  Normal  School  of  Second  District,    [i] 

lonongahela  City. 

Hazzard  Institute  Library,    [i] 

Iiuey. 

Mancy  Normal  School,    [i] 

latrona. 

Natrona  Library,    [i] 

lew  Brighton. 

Yonng  Men's  Library  Association,    [i] 

lew  Lebanon. 

McElwain  Institute,    [i] 

lew  Wilmington. 

Westminster  College,    [iii] 
Iferristown. 

Norristown  High  School,    [i] 

Hospital  for  the  Insane,    [i] 

OrwelL 

Orwell  Library  Association,    [i] 

Overbrook. 

Theological  Seminary  of  Saint  Charles  Borromeo.    [iii] 
Oxford. 

Lincoln  University  (see  Lincoln  University). 

Oxford  Library,    [i] 

PUladdphia. 

Academy  of  Natural  Sciences,    [iii] 

American  Baptist  Publication  Society,    [iii] 

American  Entomological  Society,    [i] 

American  Philosophical  Society,     [iii] 

Anglers'  Association  of  Eastern  Pennsylvania,    [i] 

Apprentices'  Library  Company,    [iii] 

Athenaeum  of  Philadelphia,    [iii] 

Board  of  Education  of  the  Presbyterian  Church,    [i] 

Board  of  Health  of  the  City  and  Port  of  Philadelphia,    [i] 

Board  of  Public  Education,    [i] 

Central  High  School,    [ii] 

College  of  Physicians  of  Pliiladelphia.    [i] 

Eastern  State  Penitentiary,    [i] 

Engineers'  Club  of  Philadelphia,    [i] 

Franklin  Institute,    [iii] 

Friends'  Central  School,    [i] 

Friends'  Library  of  Philadelphia. 
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> 

Philadelphia — Oontinaed. 

German  Society,    [ili] 

Girard  College  for  Orphans,    [iii] 
^,       Girls'  Grammar  School  for  the  Second  School  Section,    [i] 
._       Historical  Society  of  Pennsylvania,    [iii] 

Home  for  F.  and  A.  Masons  (Masonic  Temple),    [ii] 

La  Salle  College,    [i] 

Library  Association  of  Friends  of  Philadelphia,    [iii] 

Library  Company  of  Philadelphia,    [iii] 

Mercantile  Library  Company  of  Pliiladelphia.    [iii] 

Kayal  Hospital,    [i] 

Nebinger  Boys'  Grammar  School,    [i] 

Numismatic  and  Antiqoarian  Society  of  Philadelphia,    [i] 

Pennsylvania  Academy  of  the  Fine  Arts,    [i] 

Pennsylvania  Board  of  Pablic  Charities,    [i] 

Pennsylvania  Hospital,    [iii] 

Pennsylvania  Hospital  for  the  Lisane.    [i] 

Pennsylvania  Listitation  for  the  Deaf  and  Dumb,    [i] 

Pennsylvania  Institution  for  the  Instruction  of  the  Blind,    [i] 

Philadelphia  Association  of  Manufacturers  of  Textile  Fabrics. 

Philadelphia  Board  of  Trade,    [i] 

Philadelphia  Club,    [i] 

Philadelphia  College  of  Pharmacy.    [Ui] 

Philadelphia  Drug  Exchange,    [i] 

Philadelphia  Maritime  Exchange,    [i] 

Philadelphia  School  of  Design  for  Women,    [ij 

Philadelphia  Social  Science  Association,    [i] 

Presbyterian  Board  of  Publication,    [iii] 

Presbyterian  Historical  Society,    [i] 

Preston  Betrcat.    [i] 

St.  Clement's  Workingmcn's  Club  and  Institute,    [i] 

Second  Geological  Survey  of  Pennsylvania  (removed  team  Hi 
risburg).    [i] 

South wark  Library.    [iii| 

Teachers'  Institute  of  the  City  and  County  of  Philadelphia. 

Union  League  Club,    [i] 

University  of  Pennsylvania,    [iii] 

Wagner  Free  Institute  of  Science,    [i] 

West  Philadelphia  Medical  Book  Club,    [i] 

Young  Men's  Christian  Association,    [ii] 

Zoological  Society  of  Philadelphia,    [i] 

Pittsburgh. 

German  Library  Association  (Deutscher  Leseverein).    [i] 
Mercantile  Library  (see  Pittsburg  Library  Association). 
Pennsylvania  Female  College,    [ii] 
Pittsburgh  Colleg<5  of  Pharmacy,    [i] 
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Kttilnirgh— Gontiiiaed. 

Pittsburgh  Fomalo  College,    [iij 
Pittsborgli  Library  Association,    [ill] 

Reading. 

Beading  Library,    [iii] 

Beading  Society  of  Natural  Sciences,    [i] 

Saint  Paol's  Church  Library,    [i] 

Spencer  F.  Baird  Naturalists'  Association.    [1] 

BimenbiiTg. 

Olarion  Collegiate  Institute,    fi] 

ScrantoxL 

Scranton  High  SchooL    [i] 

Young  Men's  Christian  Association,    [i] 

Sewiddey. 

Sewickley  Academy,    [ij 
Sewickley  Public  Library,    [i] 

Sbeakleyville. 

Sheakley vlUe  Academy,    [i] 
South  BethlehoDL 

Lehigh  University,    [ill] 
Sayre  Observatory,    [i] 

Sonth  Hermitage. 

Pequea  Presbyterian  Church  Public  Library,    [i] 

State  College. 

Pennsylvania  State  College,    [ii] 

Swarthmore. 

Swarthmoro  College  Library,    [iii] 

Tarentom. 

Odd  FeUowtf  Library,    [i] 
KhuTille. 

Titusvillo  Library  Association,    [i] 

Towanda. 

BdentiAo  Society  of  Susquehanna  Institute,    [i] 

Troy. 

Troy  Graded  and  High  School  Libraiy.    [i] 

'^leCraek. 

Western  Pennsylvania  Institution  for  the  Deaf  and  Dumb,    fi] 

^allingford. 

Wallingford  Natural  History  Society.    (iJ 
^ard. 

Ward  Academy  (formerly  Concord  Select  School).    fIJ 
Wtrren. 

Warren  Public  Library,    fi] 
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Washington. 

WasbiDgton  and  Jefferson  College,    [iii] 

Waynesbnrg. 

Waynesburg  College,    [i] 

Welhborongh. 

Academic  Literary  Society,    [i] 

West  Chester. 

State  Normal  School,    [iii] 

Wilkes-Barre. 

« 

Wyoming  Historical  and  Geological  Society,    [iii] 

York. 

United  Library  Association  of  York,    [i] 

IinODE  ISIiAKB. 

Ashaway. 

Ashaway  Free  Library  and  Beading  Boom  Association,    [i] 

Newport. 

Naval  Institute,    [ii] 

Newport  Natural  History  Society.    [1] 

Bedwood  Library  and  Athencenm.    [iii] 

Pascoag. 

Pascoag  Public  Library,    [i] 

Providence. 

Brown  University,    [iii]  * 

Butler  Hospital  for  the  Insane,    [i] 

Friends'  Boarding  School,    [ii] 

Providence  Athenseum.    [iii] 

Providence  Public  Library,    [ii] 

Bhode  Island  Historical  Society,    [iii] 

Bhode  Island  Society  for  the  Encouragement  of  Domestio  In 

dustry.    [i] 
Seagrovo  Observatory,    [ij 
State  Board  of  Education,    [i] 
State  Board  of  Health,    [i] 
State  Nonnal  School,    [ii] 

Westerly. 

Pawcatuck  Library,    [i] 

Woonsooket 

Harris  Institute  Library,    [ii] 

SOUTH  CAROLINA. 
Aiken. 

Aiken  Library  and  Palmetto  Club,    [ij 

Cedar  Spring. 

South  Carolina  Institution  for  the  Deaf,  Dumb,  and  Blind,    fi] 
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CharleftoiL 

Charleston.  Libituy  Society,    [iii] 
College  of  Charleston,    [iii] 

Elliot  Society  of  Science  and  Art  (formerly  Elliot  Society  of  Nat- 
ural History),    [i] 
Medical  College  of  the  State  of  South  Carolina,    [iii] 
South  Carolina  Historical  Society,    [i] 

Cha«ter. 

Brainerd  Institute,    [i] 

CdlnmUa. 

State  Board  of  Education,    [i] 

State  Library,    [iii] 

Theological  Seminary  (Presbyterian),    [i] 

Dae  Watt 

Erskine  College,    [ii] 

QreeiiTille. 

Fnrman  University,    [iii] 

Southern  Baptist  Theological  Seminary  (removed  to  Loaisvilley 

Ky.). 

Jcwbwry. 

Newberry  College,    [i] 

Onngebnrg. 

Claflin  University  and  College  of  Agriculture,    [i] 

TENNESSBB. 
M'l  Depot. 

Bell's  Public  Library,    [i] 
Biooming^n, 

Bloomington  College,    [i] 

Boontville. 

New  Bethel  Institute,    [i] 
Boring. 

Sunrise  Institute,    [i] 

BriitoL 

Female  College,    [ij 

^tUnooga. 

Chattanooga  Young  Men's  Christian  Association,    [i] 

Clarkivffle. 

Southwestern  Presbyterian  University  (successor  to  Stuart  Col- 
lege),   [i] 

GogffilL 

Cane  Creek  Collegiate  Institute,    [i] 

H.  Mis.  15—21 
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Columbia. 

Colambia  Atlicnsoum.    [ii] 
Fomalo  Institute,    [i] 

Oallatin. 

Howard  Fomalo  Oollogo.    [i] 

Oreeneville. 

OreoDovillo  and  Tuscalum  College  (see  Tasoolam). 

Hiwassee  College. 

Hiwassee  CoUoge.    [ii] 

Jaokflon. 

Southwestern  Baptist  University,    [ii] 

Knoxville. 

East  Tennessee  University  and  Agrieultaral  College  (see  Uni- 
versity of  Tennessee). 
Public  Library  of  Knoxville.    [i] 
Tennessee  Scliool  for  the  Deaf  and  Dumb,    [i] 
University  of  Tennessee  (formerly  East  Tennessee  University), 
[iu] 
Lawson. 

Camp-ground  Institute,    [i] 

Lebanon. 

Cumberland  University,    [iii] 

Lawiflbnrg. 

Lewisbnrg  Institute,    [i] 

Maryville. 

Maryville  College  and  Theological  Seminary,    [iii] 
MoKenzie. 

McTyeire  Institute  (formerly  McKenzie  Collie),    [i] 


McMinnville  Library  Association,    [i] 


Christian  Brothers'  College,    [ii] 
Odd  Fellows'  Public  Library,    [i] 

Haahville. 

Central  Tennessee  College    [i] 

Meharry  Medical  College,    [i] 

Montgomery  Bell  Acad^ny.    [i] 
Nashville  Medical  College  (medical  department  of  University  of 

Tennessee),    [i] 
Tennessee  Historical  Society,    [i] 
Tennessee  School  for  the  Blind,    [ii] 
Tennessee  State  Library,    [iii] 
University  of  Naahvillo.     [iii] 
Vanderbilt  University,     fiii] 
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Piney  Flats. 

Wayside  Academy,    [i] 

Pdaski 

YouDg  Men's  Christian  AjssociatioiL.    fi] 

Sogby. 

Uugbes'  Freo  Public  Library,    [ii] 

Bntledge. 

Madison  Academy,    [i] 

Sewanee. 

University  of  the  South,    [iii] 

TOKQllUtt. 

Grcenevillo  and  Tuscnlum  Oollege.    [ii] 

Winchester. 

Mary  Sharpe  College,    [ij 

TEXAS. 

Aoitin. 

State  Lunatic  Asylum,     [i] 
Texas  Deaf  an^l  Dumb  Asylum,    [i] 
Texas  State  Library,     [iii] 
University  of  Texas,    [iii] 

Bonham. 

Bonhani  Library',    [i] 

fcackettviUc. 

Post  Library,  Fort  Clark,    [i] 

Brazoria. 

Brazoria  Academy,    [i] 

CwapbeU. 

Campbell  High  School,    [i] 

Carthage. 

Carthage  High  School,    [i] 

Center. 

Center  High  School,    [i] 

College  Station. 

State  Agricultural  and  Mechanical  College  of  Texas,    [ii] 

Comfort 

Comfort  Agricultural  Association,    [i] 

Commerce. 

Commerce  College,    [i] 
I>allas. 

Dallas  Literary  and  Library  Association,    [i] 

PortClark. 

Military  Post  Library  (see  Brackettville). 


I 
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Oalveston. 

Free  library,    [i] 

Oalveston  Gotton  Exchange,    [i] 

Protestant  Orphan  Asylnm.    [i] 

Georgetown. 

Southwestern  Universily.    [i] 

Oilmer. 

Lone  Star  Academy,    [ij 

Gree&Tille. 

Oreenville  Academy,    [i] 

Hondenon. 

Henderson  Male  and  Female  Oollege.    [i] 

Honey  Orove. 

McEenzie  Library  of  the  Honey  Orove  High  School,    [i] 

Houston. 

Texas  State  Geological  and  Scientific  Association*    [i] 

Independenee. 

Baylor  University,    [i] 

Kilgore.  * 

Alexander  Institute,    [i] 

Kingston. 

Kingston  Academy,    [i] 

Longview. 

Longview  High  SchooL    [i] 

Marshall. 

Bishop  Baptist  College,    [i] 
Masonic  Institute,    [i] 
Wiley  TJniversity.    [i] 

■ineola. 

Mineola  High  School,    [i] 

Konnt  Calm. 

Mount  Galm  Lyceum,    [i] 

Omen. 

Summer  Hill  College,    [i] 

Palestine. 

Academy  of  Science  of  Texas,    [i] 

Bhea'sMilL 
,        Bhea's  Mill  Academy,    [i] 

Sherman. 

Austin  College,    [i] 

Tehnacana. 

Trinity  University  (Tehuacana  College),    [i] 
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Tyler. 

East  Texas  College,    [i] 

Waco. 

Literary  and  Scientific  Association,    [i] 
Waco  University,    [i] 

UTAH. 
Salt  Lake  City. 

Deseret  Museum,    [i] 

Masonic  Library,    [i] 

Salt  Lake  Collegiate  Institute,    [i] 

Salt  Lake  Mining  Institute,    [i] 

Utah  Territorial  Library,    [iii] 

University  of  Deseret.    [iii] 

Bmet 

Ladies'  Library,    [i] 

BratUeboroiigh. 

Vermont  Asylum  for  the  Insane,    [i] 
Burlington. 

Fletcher  Free  Library,    f iii] 

Pablic  School  Department    [i] 

University  of  Vermont,    [iii] 

Vermont  Episcopal  Institute,    {i] 

Cutteton. 

Castlcton  State  Normal  School,    fiii] 
I'^menburgh. 

Cutting's  Public  Library  and  Museum,    [i] 

*i441ebiiry. 

Middlebnry  Gollego.    [iii] 

Sheldon's  Art  Museum  Archoeological  and  Historical  Society.  -  [i] 

■witpelier. 

State  Cabinet  of  Natural  History,    [i] 

Vermont  Historical  Society,    [iii] 

Vermont  Methodist  Seminary  and  Female  Gollege.    [i] 

Vermont  State  Library,    [iii] 

Newbury  Seminary  and  Ladies'  Institute,    f i] 
Horthfield. 

Lewis  College  (tormerly  Norwich  University).    |1] 
Randolph. 

State  Normal  School,    [i] 
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Saint  Johnsbury. 

Saint  Johnsbury  AthensBuiD.    [iii|  * 

Yoang  Men's  Ghristian  Association,    [i] 

Straffiird. 

Hams  Library  [Public  library),    [ii] 

Tbetford. 

Latham  Memorial  Library,    [i] 
Tlietford  Academy,    [i] 

West  Pawlet. 

Literary  Gircle  Library,    [i] 

Windsor. 

Windsor  Library  Association,    [i] 

VIRGDOA. 

Episcopal  High  School  of  Virginia,    [t] 

Ashland. 

Bandolph  Macon  Gollege.    [iii] 

Blaokshorg. 

Virginia  Agricultural  and  Mechanical  College,    [ii] 

Christianshnrg. 

Montgomery  Female  Oollege.    [i] 

Crozet 

Miller  Manual  School,    [i] 

Cnlpeper. 

Piedmont  Agricultural  Society,    [i] 

Emory. 

Emory  and  Henry  College,    [iii] 

Fortress  Monroe. 

United  States  Artillery  School,    [i] 

Hampden  Sidney. 

Hampden  Sidney  Oollege.    [iii] 

Hampton. 

Hampton  Normal  and  Agricultural  Institute,    [i] 

Leosbnrg. 

Young  Men'8  Ghristian  Association,    [i] 

Lexington. 

Virginia  Military  Institute,    [iii] 
Washington  and  Lee  University,    [iii] 
School  of  Civil  and  Mining  Engineering,    [i] 

Kational  Soldiers*  Home. 

Soldiers'  Home  (Southern  Branch),    [i] 

Newmarket. 

Polytechnic  Institute,    [ii] 
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Horfelk. 

United  States  Naval  Hospital,    [i] 

Norfolk  Mission  College,    [i] 

Webster  Literary  and  Seientific  Institute,    [i] 

Horwood. 

Norwood  High  School  and  College,    [i] 

Petenborg. 

Petersburg  Benevolent  Mechanics'  Association*    [i] 
Virginia  Normal  and  Collegiate  Institate.    [i] 

Biehnumd. 

Bichmond  Academy  of  Medicine,    [i] 

Bichmond  College,    [iii] 

Bichmond  High  School,    [i] 

Virginia  Department  of  Agricoltore.    [i] 

Virginia  Historical  Society,    [iii] 

Virginia  State  Library,    [iii] 

Tonng  Men's  Christian  Association,    [i] 
Sahm. 

Boanoke  College,    [iii] 

Soownlle. 

Snowville  Library  Association.'   [i] 

^l^logical  Seminary. 

Protestant  Episcopal  Theological  Seminary,    [iii] 
Uniaon. 

Unison  Public  Library,    [i] 

Univenity  of  Virginia. 

University  of  Virginia,    [iii] 
Leander  McCormick  Observatory,    [i] 

^SUamsburgh. 

Eastern  Lunatic  Asylum,    [i] 

TVASHINGTON  TBRRITOBY. 

Anacortes. 

Alden  Academy,    [i] 
Cheney. 

Cheney  (Benjamin  P.)  Academy,    [i] 

Dayton  Library  Association,    [i] 

^^  Steilacoom. 

Hospital  for  tbo  Insane,    [i] 
Olympia. 

Territorial  Library,    [i] 

Seattle. 

Public  School  Library  (Denning  School),    [i] 
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Seattle — Gontiimed. 

University  of  Washington  Territory,    [ii] 
Yesler  College,    [i] 

Spokane  FalLi. 

Spokane  Library  Association,    [i] 
Taooma. 

Annie  Wright  Seminary,    [i] 

Tacoma  Ghamber  of  Oommerce.    [i] 
Vancouver. 

Vancottver  College,    [i] 

Walla  Walla. 

Association  for  the  Advancement  of  Science,    [i] 
Whitman  College  and  Seminary,    [ii] 

WEST    VIRGINIA. 
Bethany  College. 

Bethany  College,    [iii] 

Charleston. 

State  Library,    [iii] 

Flemington. 

West  Virginia  College,    [ii] 

Huntington. 

Huntington  Public  School  Library.    [1] 
Marshall  College  (State  Normal  School),    [i] 

Huttonsville. 

Agricultural  and  Pomological  Society,    [i] 

Morgantown. 

Morgan  town  Female  Seminary,    [i] 

West  Virginia  University  and  Agricultural  College,    [iii] 

Romney. 

West  Virginia  Institute  for  the  Deaf,  Dumb,  and  Blind,    [i] 

Shepherdstown. 

Shepherd  College,    [i] 

Weston. 

West  Virginia  Hospital  for  the  Insane,    fi] 

Wheeling. 

Stato  Library  (see  Charleston). 
Wheeling  Public  Library,    [i] 

WISCONSESr. 

Antigo. 

Wisconsin  Geographical  Society,    [i] 

Appleton. 

Lawrence  University  (Appleton  Library),    [iii] 
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BcftTcr  Dun. 

Beaver  Dam  Public  Library,    ji] 
Wayland  University,    [i] 

Beldt 

Beloit  College,    [iii] 

Bvlington. 

Barlington  School  Library,    [i] 

DelavuL 

lostitation  for  the  Education  of  the  Deaf  and  Dumb,    [i] 

DePere. 

Agassiz  Association.    Chapter  B.    Ko.  148.    [i] 

Eraniville. 

Evansville  Seminary,    [i] 

Franklin. 

College  of  the  Mission  of  the  Northwestern  Synod  of  the  Be- 
formed  Church,    [i] 

GdeniUe. 

Oalesville  University,    [i] 

Jttesville. 

Wisconsin  Institution  for  the  Education  of  the  Blind,    [i] 

I^Qenem 

Lake  Geneva  S^ninary.    [i] 

Madison  High  School,    [i] 
State  Agricultural  Society,    [i] 
State  Historical  Society  of  Wisconsin,    [iii] 
University  of  Wisconsin,    [iii] 
Washburn  Observatory,    [i] 

Wisconsin  State  Hospital  for  the  Insane,    [i] 

Milwaukee  College  (female),    [i] 

Mortimer  Memorial  Library,    [i] 

Milwaukee  Public  Library  (formerly  Young  Men's  Association 
Library),    [iii] 

Milwaukee  Public  School  Teachers'  Library,    [i] 

National  Home  for  Disabled  Volunteer  Soldiers  (Northwestern 
Branch),    [i] 

Katurhistorischen  Ycrein.    [i] 

Public  Museum  of  the  City  of  Milwaukee,    [i] 

Wisconsin  Natural  History  Society,    [i] 

Young  Men's  Association  Library  (see  Milwaukee  Public  Li- 
brary). 

Young  Men's  Christian  Association,    [i] 
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Osceola  Mills. 

Osceola  Graded  School  (successor  to  High  School),    [i] 

Platteville. 

Wisconsin  State  Normal  School,    [iu] 

Racine. 

Bacine  Oollego.    f  iii] 

Ripen. 

Eipon  Gollcge.    [i] 

River  Falls. 

State  Normal  School,    fi] 

Shawano. 

Shawano  City  High  School,    [i] 

Sinsinawa. 

Saint  Qlara  Academy  (female),    fi] 

Watertown. 

Watertown  High  School,    [i]  . 

Waupnn. 

Waupnn  Library  Association,    [i] 

Whitewater. 

State  Normal  School,    [i] 

AVTTOMING    TBBBITOBY. 

Cheyenne. 

Territorial  Library,    [ii] 

Wyoming  Academy  of  Art;  Science,  and  Letters,    [i] 

Laramie  City. 

Public  School  Library,    [i] 

Wyoming  Library  and  Literary  AssociatioiL    [i] 


OlttOULAR  RELATIVE  TO  A  MATHEMATICAL  PBIZE. 


Prof.  Spenoeb  F.  Baibd, 

Sm :  I  beg  to  transmit  to  you  the  following  communication,  that  will 
shortly  appear  in  the  journal  Acta  Mathematicay  of  which  1  am  chief 
editor: 

<'His  Majesty  Oscar  II  wishing  to  give  a  fresh  proof  of  his  interest 
in  the  advancement  of  mathematical  science,  an  interest  already  mani- 
fested by  his  graciously  encouraging  the  publication  of  the  journal 
Acta  Mathematica,  which  is  placed  under  his  august  protection,  has 
resolved  to  award  a  prize,  on  the  21si  of  January,  1889,  the  sixtieth 
anniversary  of  his  birthday,  to  an  important  discovery  in  the  field  of 
higher  mathematical  analysis.  This  prize  will  consist  in  a  gold  inedal 
of  the  eighteenth  size  bearing  His  Majesty's  image  and  having  a  value 
of  a  thousand  francs,  together  with  a  sum  of  two  thousand  five  hun- 
dred crowns  (1  crown  equal  to  about  1  franc  40  centimes). 

^^His  Majesty  has  been  pleased  to  intrust  the  task  of  carrying  out 
His  intentions  to  a  commission  of  three  members,  Mr.  Garl  Weierstrass 
in  Berlin,  Mr.  Charles  Hermite  in  Paris,  and  the  chief  editor  of  this 
journal,  Mr.  Oosta  Mittag  Leffler  in  Stockholm.  The  commissioners 
having  presented  a  report  of  their  work  to  His  Majesty,  he  has  gra- 
ciously signified  his  approval  of  the  following  Anal  propositions  of  theirs: 

^^  Having  taken  into  consideration  the  qqestions  which  from  different 
points  of  view  equally  engage  the  attention  of  analysts,  and  the  solu- 
tion of  which  would  be  of  the  greatest  interest  for  the  progress  of 
science,  the  commission  respectfully  proposes  to  His  Majesty  to  award 
the  prize  to  the  best  memoir  on  one  of  the  following  subjects: 

"1.  A  system  being  given  of  a  number  whatever  of  particles  attract- 
ing one  another  mutually  according  to  Newton's  law,  it  is  proposed,  on 
the  assumption  that  there  never  takes  place  an  impact  of  two  particles, 
to  expand  the  co-ordinates  of  each  particle  in  a  series  proceeding  accord 
iug  to  some  known  functions  of  time  and  converging  uniformly  for  any 
space  of  time. 

^^It  seems  that  this  problem,  the  solution  of  which  will  considerably 
enlarge  our  knowledge  with  regard  to  the  system  of  the  universe,  might 
be  solved  by  means  of  the  analytical  resources  at  our  present  disposi- 
tion ;  this  may  at  least  be  fairly  supposed,  because  shortly'  before  his 
death  Lejeuue-Dlrichlet  communicated  to  a  friend  of  his,  a  mathema- 
tician, that  ho  had  discovered  a  method  of  integrating  the  differential 
equations  of  mechanics,  and  that  he  had  succeeded,  by  applying  this 
method,  to  demonstrate  the  stability  of  our  planetary  system  in  ail  ab- 
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solately  strict  manner.  Unfortunately  we  know  nothing  about  this 
method,  except  that  the  starting  point  for  its  discovery  seems  to  have 
been  the  theory  of  infinitely  small  oscillations.*  It  may  however  be 
supposed  almost  with  certainty  that  this  method  was  not  based  on  long 
and  complicated  calculations,  but  on  the  development  of  a  simple  fund- 
amental idea^  which  one  may  reasonably  hope  to  find  again  by  means 
of  earnest  and  persevering  study. 

^'  However,  in  case  no  one  should  succeed  to  solve  the  proposed  prob- 
lem within  the  period  of  the  competition,  the  prize  might  be  awarded 
to  a  work  in  which  some  other  problem  of  mechanics  is  treated  in  4he 
indicated  manner  and  completely  solved. 

^<2.  Mr.  Fnchs  has  demonstrated  in  several  of  his  memoirst  that 
there  exist  uniform  functions  of  two  variables  which,  by  their  mode  of 
generation,  are  connected  with  the  ultra  elliptical  functions,  but  are 
more  general  than  these,  and  which  would  probably  acquire  great  im- 
portance for  analysis,  if  their  theory  were  further  developed. 

^^It  is  proposed  to  obtain,  in  an  explicit  form,  those  functions  whose 
existence  has  been  proved  by  Mr.  Fuchs,  in  a  sufficiently  general  case, 
so  as  to  allow  of  an  insight  into  and  study  of  their  most  essential 
properties. 

<^  3.  A  study  of  the  functions  defined  by  a  sufficiently  general  diflfer- 
ential  equation  of  the  first  order,  the  first  member  of  which  is  a  rational 
integral  function  with  respect  to  the  variable,  the  function,  and  its  first 
differential  coefficient. 

''Mr.  Briot  and  Mr.  Bouquet  have  opened  the  way  for  such  a  study 
by  their  memoir  on  this  subject  (Journal  de  I'^cole  polytechnique,  cahier 
3G,  pp.  133-198).  But  the  mathematicians  acquainted  with  the  results 
attained  by  these  authors  know  also  that  their  work  has  not  by  tar  ex- 
hausted the  difficult  and  important  subject  which  they  have  first  treated. 
It  seems  probable  that,  if  fresh  inquiries  were  to  be  undertaken  in  the 
same  direction,  they  might  lead  to  theorems  of  high  interest  for  analysis. 

'^  4.  It  is  well  known  how  much  light  has  been  thrown  on  the  general 
theory  of  algebraic  equations  by  the  study  of  the  8i>eoial  functions  to 
which  the  division  of  the  circle  into  equal  parts  and  Xhe  division  of  the 

*  See  p.  35  of  the  Panegyric  on  Lejeone-Dlrichlot  by  Kunuuer,  AbhandlangeB  der 
K.  Akadomie  der  Wissenschaften  zu  Berlin,  1860. 

t  These  memoirs  are  to  be  found  in — (1)  Nachrichten  von  der  E.  GeseUschaft  der 
Wissenscbaften  za  GottingeD,  February,  1880,  p.  170.  (2)  Borcbardt's  Journal,  Bd. 
89,  p.  251.  (A  translation  of  this  memoir  is  to  be  found  in  the  BuUetin  of  Mr.  Dar- 
bous,2:me  edrie,  t.  iv.)  (3)  Nachrichten  von  der  K.  Gesellschaft  der  Wissenscbaften 
zu  Gottingen,  June,  1880,  p.  445  (translated  into  French  in  the  Bulletin  of  Mr.  Dar- 
bonx,  2mo  s6rie,  t.  IV).  (4)  Borcbardt's  Journal,  Bd.90,p.7l  (also  in  the  Bulletin  of 
Mr.  Darbonx,  2me  s6rio,  t.  iv).  (5)  Abhandlungen  der  K.  Geselkichaft  der  Wissenschaf- 
tcn  zu  Gottingen,  1881  (Bulletin  of  l^lr.  Darboux,t.  v).  (6)  Sitznngsbcrichto  dor  K. 
Akadcmie  der  Wissenscbaften  zu  Berlin,  1883,  i,  p.  507.  (7)  The  memoir  of  Mr.  Fuchs 
published  in  Bprchardt's  journal,  Bd.  7G,  p.  177,  has  also  some  bearings  on  the  memoirs 
quoted. 
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argament  of  the  elliptic  fonctioDs  by  a  whole  number  lead  up.  That 
remarkable  Ixanseendaut  which  is  obtained  by  expressing  the  module 
of  an  elliptic  function  by  the  quotient  of  the  periods  leads  likewise 
to  the  modulary  equations  that  have  been  the  origin  of  entirely  new 
notions  and  highly  important  results,  as  the  solution  of  equations  of 
the  fifth  degree.  But  this  transcendant  is  but  the  first  term,  a  par- 
ticular case  and  that  the  simplest  one  of  an  infinite  series  of  new 
ftmctions  introduced  into  science  by  Mr.  Poincar6  under  the  name  of 
'fonctions  fuchsiennes'  and  successfiMy  applied  by  him  to  the  integra- 
tion of  lineary  differential  equations  of  any  order.  These  functions, 
which  accordingly  have  a  r^l6  of  manifest  importance  in  analysis,  have 
not  as  yet  been  considered  from  an  algebraical  x)Oint  of  view  as  the 
transcendant  of  the  theory  of  elliptic  functions  of  which  they  are  the 
generalization. 

<^  It  is  proposed  to  fill  up  this  gap  and  to  arrive  at  new  equations 
analogous  to  the  modulary  equations  by  studying,  though  it  were  only 
in  a  particular  case,  the  formation  and  properties  of  the  algebraic  rela- 
tions that  connect  two  ^fonctions  fuchsiennes'  when  they  have  a  group 
in  common. 

^'  In  case  none  of  the  memoirs  tendered  for  competition  on  any  of  the 
sabjects  proposed  above  should  be  deemed  worthy  of  the  prize,  this 
may  be  adjudged  to  a  memoir  sent  in  for  competition  that  contains  a 
eomplete  solution  of  an  important  question  of  the  theory  of  functions 
other  than  those  proposed  by  the  commission. 

^^  The  memoirs  offered  for  competition  should  be  furnished  with  an 
epigraph,  and,  besides,  with  the  author's  name  and  place  of  residence 
in  a  sealed  cover,  and  directed  to  the  chief  editor  of  the  Acta  Mathe- 
matica  before  the  first  of  June,  1888. 

« The  memoir  to  which  His  Majesty  shall  be  pleased  to  award  the 
prize  as  well  as  that  or  those  memoirs  which  may  be  considered  by  the 
commission  worthy  of  an  honorary  mention,  will  be  inserted  in  the 
Acta  Hathematica,  nor  can  any  of  them  be  previously  published. 

^^The  memoirs  may  bo  written  in  any  language  that  the  author 
chooses,  but  as  the  members  of  the  commission  belong  to  three  differ- 
ent nations  the  author  ought  to  subjoin  a  French  translation  to  his 
original  memoir,  in  case  it  is  not  written  in  French.  If  such  a  trans- 
lation is  not  subjoined,  the  author  must  allow  the  commission  to  have 
one  made  for  their  own  use. 

<<The  Editobs  of  the  Acta  Mathematioa." 

I  hope  you  will  take  an  interest  in  this  communication,  and  am,  sir, 
yours,  very  respectfully, 

O,  MiTTAO  Leffleb, 

ifemher  of  the  Academy  of  SdencCy  Profesior  of  the  Stockholm 

Univerrity,  Chief  Editor  of  the  Acta  Mathematioa, 


ACTS  A2fD  EBSOLUTIONS  OP  CONGBESS  EBLATIVE  TO  THE 

s»nTHS0inA2ir  institution,  national  museum,  etc. 

IN  CONTIKT7ATIOM  FROM  PRSVIOUS  REPORTS. 
NATIONAL  MUSEUM. 

Fomitare  and  fixtures,  National  Maseum:  To  pay  sondry  bills  for 
miscellaneoas  fixtures  and  for  glass  for  exhibition  cases  for  the  National 
lilnseum,  being  for  the  service  of  the  ftscal  year  ending  June  thirtieth, 
eighteen  hundred  and  eighty-four,  two  thousand  eight  hundred  and 
liinetyone  dollars  and  forty-two  cents. 

Preservation  of  collections,  National  Museum :  To  meet  expenses  of 
receiving,  packing,  transporting  to  Washington,  and  installing  or  stor- 
ing such  new  specimens  and  collections  as  may  be  presented  to  the 
United  States  at  the  New  Orleans  Exposition,  to  be  available  for  the 
fiscal  years  ending  June  thirtieth,  eighteen  hundred  and  eighty-five  and 
eighteen  hundred  and  eighty-six,  five  thousand  dollars. 

For  cost  of  restoring  the  collections  sent  to  the  New  Orleans  Expo- 
sition to  their  proper  places  in  the  National  Museum,  including  repair 
of  cases  and  renewal  of  glass,  to  be  available  for  the  fiscal  years  end- 
ing June  thirtieth,  eighteen  hundred  and  eighty-five  and  eighteen  hun- 
dred and  eighty-six,  two  thousand  five  hundred  dollars. 

(Act to  supply  deficiencies,  &c.  Approved  March  3, 1885,  chapter  359, 
page  463.) 

For  heating  and  lighting  the  National  Museum :  For  expense  of  heat- 
ingi  lighting,  and  telephonic  and  electrical  service  for  the  new  Museum 
building,  nine  thousand  dollars. 

For  the  x)reservation  of  collections  of  the  National  Museum :  For  the 
preservation  and  exhibition  and  increase  of  the  collections  received  from 
the  surveying  and  exploring  expeditions  of  the  Government,  and  other 
sources,  including  salaries  or  compensation  of  all  necessary  employds, 
ninety-five  thousand  dollars. 

For  the  preservation  of  collections  of  the  National  Museum  in  the 
Armory  building:  For  care  of  the  Armory  building  and  grounds,  and 
expense  of  watching,  preservation,  and  storage  of  the  property  of  ilic 
National  Museum  and  of  the  United  States  Fish  Gommission  contained 
therein,  including  salaries  or  compensation  of  all  necessary  employes, 
two  thousand  &ve  hundred  dollars. 

For  furniture  and  fixtures  of  the  National  Museum :  For  cases,  furni- 
ture, and  fixtures  required  for  the  exhibition  of  the  collections  of  the 
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United  States  National  Museum,  and  for  salaries  or  compensation  of  all 
necessary  employes,  forty  thousand  dollars. 

(Sundry  civil  appropriation  act.  Approved  March  3,  1886y  chapter 
360,  page  501.) 

SMITHSOIOAN  INSTITUTION. 

International  exchanges,  Smithsonian  Institution :  For  expenses  of 
the  system  of  international  exchanges  between  the  United  States  and 
foreign  countries,  under  the  direction  of  the  Smithsonian  Institution, 
including  salaries  or  compensation  of  all  necessary  employes,  ten  thou- 
sand dollars. 

Korth  American  Ethnology,  Smithsonian  Institution :  For  the  pur- 
pose of  continuing  ethnological  researches  among  the  American  Indians, 
under  the  direction  of  the  secretary  of  the  Smithsonian  Institution, 
including  salaries  or  compensation  of  all  necessary  employes,  forty 
thousand  dollars. 

Smithsonian  Institution  Building:  For  finishing  and  completing  the 
furnishing  of  the  eastern  portion  of  the  Smithsonian  Institution  build- 
ing, five  thousand  six  hundred  dollars. 

(Sundry  civil  appropriation  act.  Approved  March 3, 1885,  chapter  360, 
page  494.) 

NAVAL  OBSEBVATOBY. 

For  payment  to  Smithsonian  Institution  for  freight  on  Observatory 
publications  sent  to  foreign  countries,  three  hundred  and  thirty-six 
dollars. 

(Legislative,  executive,  and  judicial  appropriation  act.  Approved 
March  3, 1885,  chapter  343,  page  415.) 

WAB  DEPABTMBNT. 

For  the  transportation  of  reports  and  maps  to  foreign  countries:  For 
the  transportation  of  reports  and  maps  to  foreign  countries,  through  the 
Smithsonian  Institute,  two  hundred  dollars. 

(Sundry  civil  appropriation  act.    Approved  March  3,  1885,  chapter 

360,  page  507.) 

ABMY  MEDICAL  MUSEUM. 

An  act  providiDg  for  the  erection  of  a  bnilding  to  contain  the  records,  Hbnury  and 
mnsenm  of  the  Medical  Department,  United  States  Army. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  a  brick  and  metal  fire- 
proof building,  to  be  used  for  the  safekeeping  of  the  records,  library,  and 
museum  of  the  Surgeon-General's  Office  of  the  United  States  Army,  is 
hereby  authorized  to  be  constructed  upon  the  Government  reservation 
in  the  city  of  Washington,  in  the  vicinity  of  the  National  Muscumi  and 
the  Smithsonian  Institution,  on  a  site  to  be  selected  by  a  commission 
composed  of  the  Secretary  of  War,  the  Architect  of  the  Capitol,  and 
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the  Secretary  of  tbe  Smithsonian  Institution,  and  in  accordance  with 
plans  and  specificatioQS  submitted  by  t\^  Surgeon-General  of  the  Army 
and  approved  by  said  commission,  the  cost  of  the  building  when  com- 
pleted not  to  exceed  the  sum  of  two  hundred  thousand  dollars,  the  build- 
ing to  be  erected  and  the  money  expended  under  the  direction  and 
superintendence  of  the  Secretary  of  War. 

Sec.  2.  That  the  sum  of  two  hundred  thousand  dollars  is  hereby  ap- 
propriated, out  of  any  moneys  in  the  Treasury  not  otherwise  api)ropri- 
ated,  for  the  commencement  and  completion  of  said  building. 

(Approved  March  2,  1885,  Statutes  Forty-eighth  Congress,  second 
session,  chapter  315,  page  339.) 

PEINTIHO. 

J<^t  reaolutioii  piovidiog  for  the  printing  and  distribation  of  the  Desoriptive  Cata- 
logue of  Goyemment  Publications. 

[Public,  No.  7,  Forty-eighth  CongroM,  seoond  Mttion.J 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled^  That  there  be  printed  and  half-bound 
in  leather,  with  the  exception  of  the  reserve  sets,  which  shall  be  full- 
^Qnd  in  leather,  six  thousand  six  hundred  copies  of  the  Descriptive 
Catalogue  of  Oovemraent  Publications,  of  which  •  •  •  two  copies 
Bhall  be  for  the  use  of  the  Smithsonian  Institution. 

(Approved  February  9, 1885.  Statutes  Forty-eighth  Congress,  sec- 
ond session,  pages  516, 517.) 

Joint  reaolation  providing  for  printing  the  sixth  and  seyenth  annual  reports  of  the 

Director  of  the  Bureau  of  Ethnology. 

[Pablio,  Ko.  16,  Forty-eighth  CoDgroM,  Moond  seesion.] 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States 
tf  America  in  Congress  assembled^  That  there  be  printed  at  the  Govern- 
inent  Printing  Office  fifteen  thousand  five  hundred  copies  each  of  the 
^th  and  seventh  annual  reports  of  the  Director  of  the  Bureau  of  Eth- 
^^^y,  with  accompanying  papers  and  illustrations,  and  uniform  with 
^^^  preceding  volumes  of  the  series ;  of  which  three  thousand  five  hun- 
^^  shall  be  for  the  use  of  the  Senate,  seven  thousand  for  the  use  of 
^®  House  of  Representatives,  and  Ave  thousand  for  distribution  by  the 
^^ireau  of  Ethnology. 

(Approved  March  2, 1885.  Statutes  Forty-eighth  Congress,  second 
^ion,  page  519.) 

^^^i  reflolution  to  provide  for  printing  the  annual  reports  of  the  Smithsonian  Insti- 
tution. ♦ 

(Pabiie,  No.  19,  Forty-eighth  CongreBS,  Mcond  soMion.] 

Resolved  by  the  Senate  and  Hov^e  of  Representatives  of  the  United  States 
^f  America  in  Congress  assembled^  That  the  annual  reports  of  the  Smith- 
•ouian  Institution  shall  be  hereafter  printed  at  the  Government  Print- 
H.  Mis.  15 22 
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ing  Office,  in  the  same  manner  as  the  annual  reports  of  the  heads  of 
Departments  are  now  printed,  far  submission  in  print  to  the  two  houses 
of  Congress. 

(Approved  March  3, 1885.  Statutes  Forty-eighth  Congress,  second 
session,  page  520.) 

Concarrent  resolution  to  print  extra  copies  of  the  Smithsonian  Report  for  1884. 

Resolved  by  the  Senate  (the  House  of  Representatives  concurring)j  That 
the  Annual  Report  of  the  Smithsonian  Institution  and  National  Museum 
for  the  year  1884  be  printed,  and  that  there  be  printed  16,060  extra 
copies;  of  which  3,000  copies  shall  be  for  the  use  Of  the  Senate,  6,060 
for  the  use  of  the  House  of  Bepresentatives,  and  7,000  for  the  use  of  the 
Smithsonian  Institution. 

(Concurrent  resolution  passed  by  the  Senate  [S.  B.  No.  114],  January 
26, 1885;  passed  by  the  House  of  Bepresentatives  February  4, 1885.) 
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ADVERTISEMENT. 


The  object  of  the  General  Appendix  is  to  famish  summaries  of 
scientific  discovery  in  particular  directions ;  occasional  reports  of  the 
investigations  made  by  collaborators  of  the  Institation ;  memoirs  of  a 
general  character  or  on  special  topics,  whether  original  and  prepared 
expressly  for  the  parpose,  or  selected  from  foreign  journals  and  pro- 
ceedings; and.  briefly  to  present  (as  fully  as  space  will  permit)  suoh 
papers  not  published  in  the  <^  Smithsonian  Contributions"  or  in  the 
^'Miscellaneous  GoUections"  as  may  be  supposed  to  be  of  interest  or 
value  to  the  numerous  correspondents  of  the  Institution, 
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INTRODUCTION. 

While  it  has  been  a  prominent  object  of  the  Board  of  Eegents  of  the 
Smithsonian  Institution,  from  a  very  early  date  in  its  history,  to  enrich 
the  annual  report,  required  of  them  by  law,  with  scientific  memoirs 
'ilnstrating  the  more  remarkable  and  important  developmcDts  in  phys- 
ical and  biological  discovery,  as  well  as  showing  the  general  character 
Of  the  operations  of  the  Institution,  this  purpose  was  not  carried  out 
On  any  very  systematic  plan  until  the  year  1880.    Believing  however 
that  an  annual  report  or  summary  of  the  recent  advances  made  in  the 
leading  departments  of  scientific  inquiry  would  supply  a  want  very 
generally  felt,  and  would  be  favorably  received  by  all  those  interested 
in  the  diffusion  of  knowledge,  the  Secretary  had  prepared  for  the  re- 
port of  1880,  by  competent  collaborators,  a  series  of  abstracts  showing 
concisely  the  prominent  features  of  recent  scientific  progress  in  astron- 
^^Jj  g^logy,  physics,  chemistry,  mineralogy,  botany,  zodlogy,  and 
<^nthropology. 

The  same  general  programme  has  been  followed  in  the  subsequent 
ir^ports,  with  the  inclusion  of  geography  and  meteorology  in  the  list  of 
Subjects.    The  contributors  to  this  record  for  the  present  year,  and 
^heir  several  departments  or  topics,  remain  substantially  the  same  as 
i:ii  previous  reports,  though  with  some  omissions,  much  to  be  regretted. 
Prof.  Bdward  S.  Holden  had  prepared  as  usual  the  summary  of  astro- 
nomical progress  for  1885,  but  having  accepted  the  presidency  of  the 
TJniversity  of  California,  with  the  directorship  of  the  Lick  Observatory 
'On  Mount  Hamilton,  in  the  confusion  of  moving  from  his  late  position 
^t  Madison,  Wis.,  unfortunately  mislaid  his  manuscript.    At  his  re- 
cjuest  Mr.  William  C.  Winlock,  of  the  Naval  Observatory  at  Washing- 
t:on,  undertook,  on  short  notice,  to  supply  the  deficiency.    This  he  has 
satisfactorily  accomplished. 

Dr.  T.  Sterry  Hunt,  owing  to  the  pressure  of  his  important  duties, 
baa  again  been  prevented  from  supplying  the  expected  summary  of 
progress  in  geology. 

Commander  Francis  M.  Green  (IT.  S.  N.),  having  been  ordered  to  sea- 
duty  on  a  three-years'  cruise,  has  also  been  prevented  from  furnishing 
his  accustomed  rAumS  of  advances  in  geographical  knowledge.  This 
chapter  has  for  the  present  been  supplied  by  Mr.  J.  Eang  Goodrich. 
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Prof.  Cleveland  Abbe  has,  unfortunately,  been  anable  to  famish  his 
nsual  survey  of  the  advances  made  in  the  department  of  meteorology, 
and  the  time  did  not  permit  an  attempt  to  obtain  a  substitute  in  this 
important  field. 

Prof.  William  G.  Farlow^s  record  of  progress  in  botany,  omitted  fipom 
the  last  report,  is,  from  unforeseen  circumstances,  again  omitted  firom 
this. 

With  every  effort  to  secure  prompt  attention  to  all  the  more  impor- 
tant details  of  such  a  work,  various  unexpected  delays  frequently  ren- 
der it  impracticable  to  obtain  all  the  desired  reports  in  each  department 
within  the  time  prescribed.  In  such  cases  it  is  designed,  if  possible,  to 
bring  up  deficiencies  and  supply  them  in  subsequent  reports. 

The  value  of  this  annual  record  of  progress  would  be  much  enhanced 
by  an  enlargement  of  its  scope,  and  the  inclusion,  not  only  of  such 
branches  as  mathematics,  physiology,  pathology,  and  medicine,  micros- 
copy, &c.,  but  also  of  the  more  practical  topics  of  agriculture  and  hor- 
ticultural economy,  engineering,  mechanics,  and  technology  in  general; 
but  the  space  required  for  such  larger  digest  seems  scarcely  available  in 
the  present  channel. 

It  is  hardly  necessary  to  remark  that  in  a  summary  of  the  annual 
progress  of  scientific  discovery  so  condensed  as  the  present,  the  wants 
of  the  specialist  in  any  branch  can  be  but  imperfectly  supplied;  and 
very  many  items  and  details  of  great  value  to  him  must  be  entirely 
omitted.  While  the  student  in  a  special  field  of  knowledge  may  occa- 
sionally receive  hints  that  will  be  found  of  interest,  he  will  naturally 
be  led  to  consult  for  fuller  information  the  original  journals  and  special 
periodicals  from  which  these  brief  notices  or  abstracts  have  been  com- 
piled. 

The  plan  of  devoting  some  350  pages  of  the  annual  report  to  such  a 
compilation  is  not  designed  to  preclude  the  introduction  into  the  <' Gen- 
eral Appendix,''  as  heretofore,  of  special  monographs  or  discussions 
that  may  prove  interesting  to  the  scientific  student. 

Spsnobb  F.  Baird. 


ASTRONOMY. 


By  William  C.  Winlock, 

AuUiamt  Atironomery  United  States  Naval  Observatory, 


'^^^  following  record  of  the  progress  of  Astronomy  during  the  year 
1885   ig  i^j  continuation  of  the  records  of  past  yea^,  and  it  is  given  in 
^^'^tially  the  same  form.    The  annual  review  of  astronomy  has  pre- 
^oti.^]y  \yeQix  prepared  by  Prof.  Edward  S.  Holden,  formerly  director  of 
tbe  ^"Washburn  Observatory,  Madison,  Wis.j  and  the  manuscript  of  the 
'^^^^w  for  1885  was  entirely  prepared  by  him  in  October  and  November 
^^^liat  year.    Very  unfortunately  all  but  a  small  portion  of  this  manu- 
^^Pt  was  lost  in  transferring  Professor  Holden's  library  from  Madison 
^^  5^alifomia,  and  Professor  Holden,  unable,  on  account  of  pressing  of- 
,J^^1  duties,  to  repair  the  loss,  has  asked  me  to  make  up  the  deficiency. 
.   ^ia  I  have  attempted  to  do,  but  wish  to  record  the  circumstances  here, 
r|^  ^I'der  that  I  may  plead  the  brief  time  available  as  an  excuse  for  any 
^^^tcomings  that  may  be  found. 
^     Ihis  record  is  primarily  intended  for  the  large  and  increasing  class  of 
^ose  who  have  a  general  rather  than  a  special  interest  in  the  progress 
Astronomy,  but  it  may  be  of  use  to  professional  astronomers  also,  as  a 
^^Qvenient  collection  of  reviews  and  notes.    Abstracts  of  some  of  the 
ost  important  papers  are  given,  while  other  papers  can  appear  by  title 
>i]y.    As  in  previous  years  free  use  has  been  made  of  reviews,  &c.,  in 
^  01  accessible  periodicals,  particularly  of  those  in  The  Observatoryj  Bui- 
^^tn  Aatronamiquej  Nature^  The  Athenceum^  and  Science^  and  it  is  hoped 
^^at  where  specific  reference  to  the  source  of  information  has  been  im- 
practicable, this  general  acknowledgment  will  be  accepted. 

W.  0.  W. 

COSMOGONY. 

Faye:  8ur  VOrigine  du  Monde.  Thiories  cosmogoniques  den  Anciens  et 
^aModemes.  Paris:  Oauthier-VillarSy  ISS^.  Svo. — " Cosmic  hypoth- 
eses vary  from  time  to  time :  they  have  their  history,  in  which  they  re- 
flect the  progress  of  human  intelligence.  At  first  closely  connected  with 
religious  ideas,  they  have  little  by  little  lost  their  sacred  character,  and 
have  become  simple  questions  of  celestial  mechanics  and  general  physics. 
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It  cannot  be  denied,  moreover,  that  they  offer  a  broad  field  for  the  dis- 
coveries and  theories  that  from  time  to  time  transform  and,  as  it.  were, 
renew  science.  The  mechanical  theory  of  heat  and  spectrum  analysis 
have  inaugurated  a  new  era  for  speculations  concerning  the  origin  of 
the  world  and  the  constitution  of  the  universe,  by  furnishing  to  theo- 
retical reasoning  a  basis  incomparably  more  sure  than  that  possessed 
at  the  time  of  Laplace.  It  is  quite  natural,  therefore,  that  scholars 
should  again  turn  their  attention  to  the  chaos  from  which  the  stars 
were  bom,  and  that,  with  the  aid  of  the  knowledge  gained  during  the 
last  century,  they  should  undertake  to  submit  the  current  cosmical 
theories  to  searching  examination. 

"  M.  Faye's  book  upon  this  subject  will  be  welcomed,  as  it  comes  at  a 
moment  when  attention  is  everywhere  beginning  to  turn  to  these  ob- 
scure and  sublime  questions.  A  large  part  of  the  book  is  devoted  to 
the  history  of  cosmogonies,  beginning  with  that  of  Moses;  and  every 
reader  will  be  pleaseA  that  M.  Faye  has  taken  pains  to  give  always  the 
original  text,  accompanying  it  by  comments  and  remarks.  The  book 
contains  extracts  from  OenesiSj  Plato's  Timceusj  Aristotle's  HeavenSj 
Cicero's  De  Bepublicaj  the  poem  of  Lucrece,  Descartes'  Worldy  Newton's 
Principiaj  Slant's  AUgemeine  Natur-Oeschichte  und  Theorie  des  HimmeU 
and  Beweisgrund  zu  einer  Demonstration  des  Daseins  Oottes^  Laplace's 
Exposition  du  Systime  du  Monday  and  from  M.  Hirn's  Analyse  iUmen- 
taire  de  V  Univers.  After  this  historical  exposition  of  ancient  and  mod- 
em cosmical  ideas  M.  Faye  proceeds  to  consider  in  his  turn  the  prob- 
lem of  the  formation  of  the  universe  and  of  the  solar  system. 

<<  M.  Faye  regards  Laplace's  celebrated  cosmic  hypothesis,  which  is 
still  accepted  in  treatises  on  astronomy,  as  quite  opposed  to  science  in 
its  present  state ;  he  says  that  it  cannot  be  reconciled  with  the  retro- 
grade motions  of  the  satellites  of  Uranus  and  Neptune,  nor  with  the 
rapid  revolutions  of  Mars'  satellites,  nor  with  our  notions  of  the  rings 
of  Saturn.  M.  Faye  proposes  to  replace  this  hypothesis  by  another  one 
more  conformable  to  existing  ideas,  taking  its  point  of  departure  in 
Descartes'  vortices.^  ^Bull.  Astron.,  February,  1885.) 

^^Prof.  O.  H.  Darwin  has  contributed  to  Nature  (Vol.  31,  p.  506)  an 
interesting  and  valuable  criticism  of  M.  Faye's  theory  of  the  evolution 
of  the  solar  system  as  explained  in  his  paper  in  the  ^^Annuaire  du  Bu- 
reau des  Longitudes  for  1885,  and  also  in  his  work  entitled  ^^8ur  POrigine 
du  MondeJ*  The  best  general  idea  of  the  line  of  speculation  adopted  by 
M.  Faye  may  be  given  by  saying  that  it  is  a  theory  of  evolution  from 
meteorites,  instead  of  from  the  nebulous  matter  which  gives  its  name 
to  Laplace's  theory.  In  the  primitive  condition,  the  universe  consisted 
of  matter  scattered  in  chaotic  confusion.  Currents  were  generated  in 
the  midst  of  this  chaos  under  the  influence  of  mutual  gravitation ;  and 
in  consequence  of  these  movements,  shreds  of  matter  became  detached 
and  moved  with  rapiii  linear  and  slow  gyratory  motion.  The  solar  sys- 
tem is  taken  to  have  originated  from  a  shred  which  aggregated  into 
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a  splieroidal  shape  and  consisted,  at  the  epoch  when  we  began  to  watch 
it,  l^LTgely  of  separate  meteorites.  It  is  at  &rst  supposed  that  the  sphe- 
roidal aggregate  consists  of  matter  pretty  nearly  equally  distributed, 
and  later  a  nucleus  is  formed.    If  r  be  the  distance  of  any  point  from  the 

<5eiit:cr,  the  force  is  central  and  follows  the  law  ar  + — 5-  where,  in  the 


nning  of  the  evolutionary  process,  h  is  very  small,  and  later  a  be- 
corxics  small.  Initially,  then,  when  the  force  is  simply  as  the  distance, 
€aoii  meteorite  moves  in  an  ellipse  about  the  center,  and  the  periodic 
tinzt^iof  all  is  the  same,  whatever  their  eccentricity  of  orbit.  In  con- 
8e<ljaence  of  collisions,  a  central  nucleus  is  soon  formed ;  as  this  in- 
cre^tces,  the  a  in  our  formula  for  the  force  diminishes  and  the  h  increases, 
hu-fc  orbits  which  are  circular  still  retain  that  form,  notwithstanding 
th^  ;progressive  change  in  the  law  of  force.  At  the  same  time  that  the 
^'i^^Xeus  is  being  formed,  a  series  of  flat  and  nearly  circular  rings  arise 
^^^^3Dd  it,  those  near  to  the  nucleus  attaining  a  definite  shape  sooner 
th^.:i3  the  remote  ones.  It  is  not  adequately  explained  why  the  mat- 
^^^  should  be  sifted,  and  should  arrange  itself  in  rings  at  definite  in- 
^^^^"^'als  around  the  nucleus,  still  less  is  any  light  thrown  on  the  law 
^f  ^Ktius  concerning  the  distances  of  the  planets  from  the  sun.  Con- 
^l^^ring  now  the  case  of  the  first  ring,  M.  Faye  supposes  that  slight 


^^^'^rences  of  angular  velocity,  mutual  attraction,  and  collisions  grad- 
^^l)y  cause  the  aggregation  of  all  the  matter  in  the  ring  around  some 
^f  ^^ter  in  its  line.    When  the  nucleus  is  small,  the  rings  moved  as  a 
^^S^d  whole,  and  the  linear  velocity  of  the  outer  meteorites  was  greater 
T^^^n  that  of  the  inner  ones;  therefore  when  the  planetary  aggregate  is 
^^'^med,  it  will  be  found  rotating  with  direct  motion  about  an  axis  nearly 
^^T)endicular  to  the  plane  of  its  orbit.    As  we  proceed  from  the  first 
^^g  outwards,  in  each  successive  case  the  tendency  to  direct  motion  is 
^^aker,  because  the  increase  of  the  solar  nucleus  by  absorption  of  me- 
^-^orites  has  prevented  so  large  an  excess  of  linear  velocity  of  the  outer 
Meteorites  over  those  of  the  inner  ones  as  in  the  first  case.    By  degrees, 
^lierefore,  we  come  to  planets  in  which  the  met;porites  move  nearly  ac- 
^rding  to  Kepler's  laws,  and  here  the  resulting  planet  has  a  retrograde 
station.    Each  planetary  agglomeration  in  its  turn  forms  a  miniature 
8olar  system,  and  generates  satellites  by  the  same  process  as  that  in 
which  the  planets  were  formed.    After  having  thus  sketched  M.  Faye's 
theory  in  its  main  outlines,  Professor  Darwin  points  out  that  no  refer- 
ence is  made  to  the  possible  effect  of  tides  in  the  evolution  of  the  solar 
system,  a  part  of  the  subject  which  has  been  so  ably  worked  out  by 
Professor  Darwin  himself.    He  has  shown  that  the  hypothesis  that  tidal 
friction  has  had  free  play  in  the  past  leads  to  a  remarkable  quantitative 
co-ordination  of  the  several  elements  of  the  earth's  rotation  and  of  the 
moon's  orbital  motion,  and  points  to  the  genesis  of  the  moon  close  to 
the  present  surface  of  the  earth.    The  rapid  orbital  motion  of  the  inner 
satellite  of  Mars  confirms  in  a  remarkable  waj'  the  truth  of  the  hy* 


V 
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pothesis.  It  also  thro\rs  light  on  the  cause  of  the  observed  distribu- 
tion of  satellites  in  the  solar  system.  It  is,  in  Professor  Darwin's  opin- 
ion, a  factor  which  cannot  be  left  out  of  account,  and  has  a  bearing 
on  theories  of  evolution  which  cannot  be  neglected.  Professor  Darwin's 
paper  concludes  with  a  suminary  of  the  advantages  and  disadvantages 
of  M.  Faye's  scheme.  The  conception  of  the  growth  of  planetary  bodies 
by  the  aggregation  of  meteorites  is  a  good  one,  and  perhaps  more  prob- 
able than  the  hypothesis  that  the  whole  solar  system  was  gaseous.  The 
internal  annulation  of  the  meteorites  is  left  unexplained,  and  this  com- 
pares very  unfavorably  with  Laplace's  system,  where  the  annulation  is 
the  very  thing  explained.  The  difference  of  orbital  motion  of  the  inner 
and  outer  meteorites  of  a  ring,  the  development  of  that  difference  as  time 
progresses,  and  the  consequence  of  direct  and  retrograde  rotation  at  dif> 
ferent  distances  from  the  sun,  is  an  excellent  idea.  But  it  is  necessary 
to  this  idea  that  the  inner  planets  should  have  been  formed  first,*  and 
we  are  met  directly  by  the  fact  that  the  single  surviving  ring,  that  of 
Saturn,  is  nearer  to  the  planet  than  are  the  satellites,  and  we  should  be 
driven  to  the  startling  conclusion  that  Saturn's  ring  is  the  oldest  feature 
of  his  system.  The  actual  distribution  of  satellites  in  the  solar  system 
is  at  variance  with  M.  Faye's  theory,  for  as,  according  to  him,  the  internal 
planets  were  generated  from  rings  whose  motion  was  such  as  would  give 
greater  moment  of  momentum  to  the  planetary  agglomeration  than  would 
the  external  ones,  the  number  of  satellites  should  be  greater  the  greater 
the  amount  of  rotation  in  the  primitive  agglomeration  of  meteorite-*,  and 
thus  the  nearer  planets  should  be  richer  in  satellites  than  the  remote 
ones.  On  the  whole,  then,  there  are  great  difficullies  in  the  acceptance 
of  M.  Faye's  scheme,  notwithstanding  its  excellences;  but  science  is  un- 
doubtedly the  gainer  by  such  suggestive  theories."    (Observatory,) 

For  further  discussion  of  these  interesting  questions  we  must  refer 
the  reader  to  the  valuable  articles  of  MM.  Badau  and  Wolf  in  Volumes 
I  and  II  of  the  Bulletin  Asironomique^  and  to  a  paper  by  Prof.  Daniel 
Kirkwood,  read  before  the  American  Philosophical  Society  (November 
21, 1884)  and  published  in  the  April  number  of  the  Sidereal  Messenger. 
We  are  glad  to  learn  that  M.  Wolf  intends  to  elaborate  his  discussion 
still  further,  and  that  it  will  be  brought  out  in  book  form  by  the  pub- 
lishing house  of  Gauthier-Villars. 

NEBULA. 

New  nebulce. — M..Stephan  has  published  in  the  Astronontische  Nach- 
richten,  No.  2661,  positions  and  descriptions  of  100  nebulae  discovered 
at  Marseilles  in  the  years  1883-'85,  in  addition  to  the  large  number  pre- 
viously detected  at  that  observatory.    Not  the  least  notable  character- 

*  In  fact,  according  to  M.  Faje,  the  earth  is  older  than  the  sun.  "  If  it  were  other- 
wise, the  whole  appearance  of  the  sky  would  be  changed ;  the  stars  wonld  rise  in  the 
west  and  set  in  the  east ;  the  moon  would  have  a  retrograde  motion  like  the  satellites 
of  Uranus  and  Neptune."    {Sur  FOrigiM  du  Monde^  p.  192.) 
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28tic  of  M.  Stephan's  catalogues  is  the  precision  of  the  Places  given  in 
them.  He  mentions  that  on  October  1  and  2, 1882,  neither  the  nebala 
Drejer-Schaltz  5085  nor  h  12  was  visible  in  the  position  assigned  by 
the  discoverers. 

Professor  Swift  gives  in  the  Astranomische  Ndchrichten  two  catalogues 
o£  nebulsB  discovered  in  1883-^85  with  the  16-inch  refractor  of  the  War- 
ner Observatory.  Each  catalogue  contains  100  nebulae  and  gives  approx- 
innate  positions  for  1885*0,  with  descriptive  notes.  All  of  these  nebulse 
l>eloDg  to  the  fainter  classes,  and  the  increased  difficulties  in  dealing 
^wdth  such  objects  since  the  appearance  of  our  '^  red  sunsets"  have  been 
remarked  by  Professor  Swift,  as  well  as  by  other  observers.  Professor 
S^^rift  has  a  list  of  some  150  more  nebulee,  which  will  require  further 
st^idy  before  publication. 

Several  shorter  lists  of  nebuUe,  found  by  Tempel,  Barnard,  and  others, 
S^iterally  in  the  search  for  comets,  wfll  be  found  in  the  various  astro- 
nomical journals. 

General  catalogue  of  nebulas. —  Apropos  of  Dr.  Holetschek's  letter 
i^stron.  Nachr,^  No.  2664)  concerning  the  regular  publication  of  sup- 
plementary catalogues  of  new  nebulse,  double  stars,  red  stars,  &c.,  Dr. 
-^^yer  announces  that  he  is  preparing  a  second  supplement  to  Sir  John 
•H^erschel's  Catalogue  of  Nebulae. 

discovery  of  a  new  nebula  in  the  Pleiades  by  photography, — Probably 
^^  most  notable  achievement  in  celestial  photography  during  the  year 
^^  been  the  discovery  by  MM.  Pjiul  and  Prosper  Henry,  at  the  Paris 
^*>%ervatory,  of  a  new  nebula  in  the  group  of  the  Pleiades.  It  was  first 
Photographed  on  November  16, 1885,  and,  though  it  was  again  photo- 
^^^phed  on  December  8  and  9,  MM.  Henry  have  as  yet  been  unable  to 
^^tect  it  by  direct  telescopic  observation.  The  nebula  is  about  3'  in  ex- 
^^t,  and  "  tr^-tnfaiwe."  It  presents  a  well  marked  spiral  form,  and 
^^Oas  partially  to  surround  the  star  Maia. 

Professor  Pickering  writes,  under  date  of  January  21, 1886,  to  the 
?^itor  of  the  Nachrichten  in  regard  to  this  interesting  discovery,  as  fol- 
Iowb: 

'^  The  announcement  of  this  nebula  in  the  A.  N",,  vol.  113,  p.  239,  re- 
^Iled  the  circumstance  that  certain  irregularities  had  been  noticed  in  a 
P*^otograph  of  the  Pleiades,  taken  on  November  3, 1885,  at  the  observa- 
^**^  of  Harvard  College,  with  an  exposure  of  nixty-flve  minutes.  This 
^'^otograph  was  exhibited  at  the  Albany  meeting  of  the  National  Acad- 
^^^  of  Sciences,  November  10,  where  the  irregularities  above  mentioned 
l^^^ived  some  attention.  They  were  supposed  to  be  due  merely  to  defects 
^^  ^lie  photographic  process ;  but  upon  re-examination  it  appears  that  one 
^^  them  corresponds  so  closely  to  what  is  described  by  MM.  Paul  and 
^^^sper  Henry  that  there  can  be  no  doubt  in  regard  to  its  origin.  It 
^^t  represent  light  photographically  perceptible  in  the  vicinity  of 
w^  star  Maia,  as  stated  by  its  discoverers.    -    -    -    The  explanation 
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thus  afforded  of  one  of  the  markings  on  the  Cambridge  photograph 
makes  tlie  others  of  more  interest  than  seemed  at  first  to  belong  to  them. 
There  are  indications  of  nebulous  light  about  Merope:  four  short  parallel 
streaks  directly  to  the  south  following  side  are  particularly  noticeable, 
and  a  faint  prolongation  of  diffuse  light  may  be  suspected  towards  the 
south,  in  agreement  with  the  descriptions  usually  given  of  the  visible 
nebula  in  that  region.  There  is  also  a  faint  narrow  streak  of  light  pro- 
jecting from  Electra  on  the  following  side.  All  the  bright  stars  are 
surrounded  by  concentric  bands,  obviously  due  to  effects  of  reflection 
from  the  back  of  the  plate  and  from  the  inner  surfaces  of  the  lenses. 
These  bands  interfere  to  some  extent  with  the  appearances  of  nebulous 
light  above  described,  and  are  most  conspicuous  around  Alcyone,  as 
would  b^  expected  from  the  brightness  of  that  star.  No  nebulous  light 
is  noticeable  about  Alcyone,  Atlas,  Pleione,  or  Taygeta." 

Professor  Struve  announces  that  he  has  seen  the  nebula  about  Mala 
very  distinctly  with  the  great  30  inch  refractor  of  the  Pnlkowa  Ob- 
servatory. We  learn  also  from  later  reports  that  the  nebula  has  been 
seen  and  sketched  at  the  Nice  Observatory. 

Photographic  study  of  the  nebula  of  Orion. — ^Prof.  E.  C.  Pickering  has 
made  a  comparison  of  the  results  of  photographic  and  eye  observations 
of  this  region,  comparing  the  star  magnitudes  as  given  by  the  photo- 
graphs of  Dr.  Draper  and  Mr.  Oommon,  with  the  catalogue  of  Profes- 
sor Bond.  His  results  will  be  found  carefully  tabulated  in  the  twen- 
tieth volume  of  the  Proceedings  of  the  American  Academy.  One  of  the 
most  important  applications  of  the  determination  of  photographic  mag- 
nitudes is  to  the  measurement  of  the  colors  of  the  stars.  The  rays  af- 
fecting the  photographic  plate  have  in  general  a  less  wave  length  than 
those  to  which  the  eye  is  most  sensitive.  It  therefore  follows  that  a 
reddish  star,  that  is,  one  in  which  the  rays  of  great  wave-length  pre 
dominate,  will  appear  relatively  too  faint  in  the  photograph.  A  blnish 
star  is  similarly  indicated  by  a  large  negative  residual  (on  comparison 
with  eye  estimates).  These  residuals  form  a  convenient  measure  of  the 
colors  of  the  stars ;  and  Professor  Pickering 'gives  a  list  of  ten  red  stars, 
thus  indicated  on  the  plate,  varying  from  10*7  to  13-9  magnitude,  ac- 
cording to  Bond,  and  ten  blue  stars,  varying  from  12-3  to  15*G  magni- 
tude. *'The  faintest  stars  visible  in  the  photograph  have  a  photo- 
graphic magnitude  of  about  IS-O.'^ 

Variability  of  a  nebula, — "  The  nebula  near  the  star  C  Tauri  seems  to 
present  an  interesting  instance  of  variability  of  light  This  nebula 
was  observed  by  Chacoruac  at  Paris  on  the  19th  of  October,  1885,  sur- 
rounding a  star  of  the  11th  magnitude,  which  had  repeatedly  been  ob- 
served in  1854,  and  also  at  Markree  in  January,  1850,  without  any  nebu- 
losity being  noticed.  In  January,  1856,  Cbacornac  found  this  very 
bright  and  conspicuous,  resembling  in  its  appearance  a  transparent 
cloud,  reflecting  the  light  of  C  Tauri.    But  in  November,  1862,  he  conld 
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A'aceni  no  trace  of  the  nebulosity ;  and  D' Arrest  also  failed  to  see  it 

^hen  observing  the  star  with  the  Copenhagen  refractor  on  the  26th  of 

January,  1865.    Nor  has  it  since  been  seen  until  quite  recently,  when 

It ^as  noticed  by  Mr.  K.  Tarrant,  using  a  10-inch  'With'  reflector,  at 

^tuoer,  Middlesex.    D' Arrest  had  noticed  a  small  star  of  less  than  the 

^^^h  magnitude,  a  little  preceding  the  11th  magnitude  star  previously 

^'^^ntioned^  and  nearly  on  the  same  parallel  with  it.    When  the  nebula 

^^^^  first  seen  by  Mr.  Tarrant  (on  the  14th  of  March,  1885),  it  was 

I^iiigthened  in  the  direction  of  a  circle  of  declination,  and  this  &int  star 

^^^  at  its  following  edge.    The  first  known  instance  of  this  kind  was 

^^  ^t  of  the  nebula  near  e  Tauri,  discovered  by  Mr.  Hind  in  1852,  sus- 

^^^^ted  to  be  variable  from  not  having  been  seen  before,  and  afterwards 

l^^^ved  to  be  so,  becoming  invisible  ev^n  with  very  powerful  telescopes^ 

subseqnen  fcly  reappearing."    {AtJiemmtm.) 

ASTBONOMIOAL  CONSTANTS,  ETO. 

A  new  determination  of  the  nutation  constant, — ''Dr.  L.  de  Ball  has 
'^^^ployed  for  this  determination  the  right  ascensions  of  three  polar 
irs  (a  and  6  Urs®  Minoris  and  51  Gephei),  observed  at  Pulkowa  by 
'err  Wagner,  part  of  which  have  already  been  employed  by  Herr  Ny- 
in  in  his  researches  concerning  the  constant  of  aberration."    {Bulletin 
Mron,^  I,  p.  202.)    Although  these  observations,  which  were  made  be- 
^een  1861  and  1872,  embrace  only  a  little  more  than  half  a  complete 
X^^riod  of  nutation,  their  precision  is  such  as  to  justify  Dr.  de  BalPs 
attempt.    He  has  had  at  his  disposal  934  eye-and-ear  observations  and 
^33  c^ironograph  observations.    The  mean  error  of  an  observation  is 
Learly  the  same  for  the  two  methods.    By  introducing  as  unknown 
[uantities  the  corrections  to  the  mean  right  ascensions  of  the  three 
tars  to  the  nutation  constant  (Peters)  and  to  the  aberration  constant 
C  Struve),  and  also  the  parallaxes  of  the  stars  under  consideration.  Dr. 
le  Ball  has  attained  the  following  results : 


tl  n 


^i^orrection  to  the  natation  constant  J» — 0*006  ^001^ 

^l^lorrection  to  the  aberration  constant  ^a +0*043:^0*011 

kx  of  a  UnuD  Minoris 4-0*015  i  OOIS 

lax  of  51  Cephei +0  027  ±  0  019^ 

of  ^  Ursae  Minoris 4-0*034  ±  0*017 

A.  (1865*0)  of  a  Urss  Minoris  (eye  and  ear) l^"  9n  38*706  ^  0  04a 

A.  (1865-0)  of  a  Ursa  Minoris  (chronograph) 39*057  ±0*051 

A.  of  51  Cephei  (eye  and  ear) 6"»  36«  11*723  ±0*026^ 

A.  of  51  Cephei  (chronograph) 12*012  i  0*027 

^Aof  ^  Urs®  Minoris  (eye  and  ear) 18»»  15»  53*084  ^  0-020 

^  A.of  e  Ur8»  Minoris  (chronograph) 53*363  4-0*029 

''The  six  values  of  the  correction  ^n  furnished  by  the  three  stars  da 
not  show  a  very  remarkable  agreement : 

Eye  and  ear.  Chronograph. 

a  Ursce  Minoris — 0''*062  -0"011 

51  Cephei -f0"028  -f0"-003 

6  UrB»  Minoris — 0''-016  -f  0"-039' 


350  SCIENTIFIC   RECORD   FOR   1886. 

"  The  individual  values  of  Ja,  computed  by  Dr.  de  Ball,  differ  quite 
widely  in  some  cases  from  the  values  obtained  by  Herr  Nyr6n  from  the 
same  observations,  and  ic  seems  impossible  to  discover  the  cause  of 
these  differences.  It  is  without  doubt  necessary  to  take  into  considera- 
tion the  influence  which  the  motion  of  the  solar  system  might  exert  upon 
the  aberration  in  the  case  of  stars  near  the  pole,  as  has  been  shown  by 
Dr.  Seeliger.^'    {Bull.  Astron.,  July,  1886.) 

The  secular  nutation  of  the  earih^s  cutis. — «*  M.  Folic,  having  deduced  a 
periodic  formula  for  the  secular  variations  in  obliquity  and  in  longitude, 
applies  the  designation  ^secular  nutation  of  the  earth's  axis'  to  these 
variations.  De&ning  the  normal  equator  as  a  plane,  the  inclination  of 
which  to  the  ecliptic  of  a  certain  epoch  is  equal  to  the  mean  obliquity 
of  that  epoch,  and  the  intersection  of  which  with  this  latter  plane  passes 
at  each  instant  through  the  mean  equinox  of  that  instant,  he  concludes 
that,  in  virtue  of  the  secular  nutation  of  the  earth's  axis,  the  mean  pole 
describes  around  the  normal  pole,  considered  as  fixed,  an  ellipse  the 
major  axis  of  which,  directed  towards  the  pole  of  the  fixed  ecliptic  (t.  e , 
the  mean  ecliptic  of  the  epoch),  is  sensible  during  several  centuries. 
The  period  of  the  secular  nutation  is  about  30,000  years,  differing  little 
from  that  of  the  precession  on  account  of  the  slow  motion  of  the  node 
of  the  ecliptic,  which  is  only  8^^'7  per  annum.  Assuming  a  uniform 
value  of  50^'  for  the  secular  diminution  of  the  obliquity,  M.  Folie  com- 
pares the  results  obtained  from  his  formula  with  ancient  observations 
of  the  obliquity,  and  is  thus  led  to  announce  that  the  empirical  expres- 
sion £i=0''*476+0"'000018<  for  the  annual  diminution  (where  t  is  the 
number  of  years  from  1850)  satisfies  very  closely  the  observations  from 
—250  to  +1487.  This  expression,  however,  gives  a  considerably  greater 
variation  to  the  secular  diminution  of  the  obliquity  than  that  which  re- 
sults from  Leverrier's  researches."    {Nature.) 

Precession  tables.^ln  the  Monthly  Notices  for  December  there  will  be 
found  tables  by  Mr.  Rambaut  for  the  reduction  of  Bessel's  precessions 
to  those  of  Struve. 

Astronomical  refraction. — ^M.  Lodwy  has  recently  communicated  to 
the  Aoadimie  des  Sciences  an  account  of  a  method  which  he  considers 
to  be  especially  adapted  for  determining  the  constant  and  other  ele- 
ments of  refraction.  The  principle  of  the  method  is  this :  A  glass 
prism  with  silvered  faces,  forming  a  double  mirror,  is  placed  in  front 
of  the  object  glass  of  an  equatorial.  By  means  of  this  arrangement 
the  images  of  two  stars  which  are  widely  separated  in  the  sky  can  be 
brought  close  together  in  the  focal  plane  of  the  telescope ;  thus  one 
star  may  be  at  the  zenith  and  the  other  on  the  horizon,  in  which  case 
the  measured  distance  between  the  images  will  be  largely  affected  by 
refraction.  After  an  interval  of  three  or  four  hours,  when  the  stars  are 
at  an  equal  height  above  the  horizon,  and  when,  therefore,  the  effect  of 
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refraction  is  a  minimam,  the  distanee  between  the  images  is  again 
naeasured.  The  comparison  of  these  two  observations  gives  the  means 
f  determining  the  amount  of  the  refraction  with  great  accuracy.  It  is 
^f  course  necessary  for  the  success  of  the  method  that  the  measures 
Iiould  be  ab8olut;ely  indepeijdent  of  every  possible  displacement  of  the 
pparatus  in  the  interval  between  the  observations.  This  result  is  ob- 
^tr^ned  by  placing  the  double  mirror  in  such  a  position  that  the  planes 
f  reflection  for  the  two  stars  coincide,  as  M.  LcBwy  finds  that  under 
hese  circumstances,  whatever  small  displacements  the  mirror  may  uu- 
ergo,  the  distance  between  the  images  in  the  field  of  the  telescope, 
^oieasured  in  the  plane  of  reflection,  or  the  projection  of  this  distance  on 
^^he  trace  of  the  plane  of  reflection  in  the  field,  remains  invariable.  M. 
ZMjcbwj  claims  for  this  method  that,  on  account  of  its  simplicity  and  the 
with  which  it  can  be  put  in  practice,  it  completely  solves  the  prob- 
em  to  which  he  applies  it.  A  few  experiments  ought  to  show  whether 
t  is  capable  of  affording  results  sufficiently  accurate  to  make  the  method 
practical  value.    {Observatory.) 

STAR  CATALOGUES,  ETC. 

Glasgow  catalogue. — *'The  Glasgow  Catalogue,*  recently  published 
^y  Mr.  Robert  Grant,  is  the  subject  of  a  very  detailed  review  by  Dr. 
^uwers  in  the   Vierteljahrsschrift  for  1884.     The  catalogue  depends 
>il>on  observations  made  since  1860  by  the  Ertel  meridian  circle,  and 
^comprehends,  besides  some  hundreds  of  bright  stars  selected  from  the 
IB.  A.  0.,  more  than  6,000  telescopic  stars  from  Weisse's  first  cata- 
logue.   The  stability  of  the  instrument  has  been  satisfactory,  although 
not  comparable  with  that  of  the  Greenwich  circle.    The  process  of  re- 
<luction  employed  by  Mr.  Grant  is  not  entirely  beyond  criticism.    Dr. 
Aawers  has  undertaken  a  minute  comparison  of  this  catalogue  with 
that  of  the  Astronomische  Oesellschaft  in  order  to  determine  the  relative 
precision  of  Mr.  Grant's  positions.    He  finds  the  mean  error  of  these 
positions  to  be  ±  0»'06  and  ±  0"'9  for  the  unit  of  weight  (which  depends 
apon  the  number  of  observations).    This  mean  error  being  0**04  and 
(y'*6  for  the  best  catalogues,  Dr.  Auwers  thinks  the  relative  weight,  one- 
half,  may  be  attributed  to  the  Glasgow  positions."     {Bull.  Astron., 
March,  1886.) 

Cordoba  Zone  catalogue. — ^^  In  a  notice  in  the  Observatory  for  January, 
1883,  devoted  to  Dr.  Gk)uld's  zones,  Mr.  Downing  shows  the  high  value 
of  this  great  work,  which  it  has  required  no  less  than  thirteen  years  to 
bring  to  completion.  We  already  owe  to  Dr.  Gould  the  Uranometria 
Argentina^  which  the  Boyal  Astronomical  Society  honored  in  1883  with 
its  gold  medal.  The  publication  of  a  general  catalogue  is  looked  for 
soon,  and  this,  with  the  catalogues  of  the  Cape  and  Melbourne,  will 
measure  the  extent  of  our  knowledge  of  the  southern  heavens. 

*Catalogae  of  6,415  stars  for  the  epoch  1870,  &o.,  by  Robert  Grant.    Glasgow, 
1883.    4to. 
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"  The  zone  observations  w6re  commenced  in  1872.  The  total  number 
of  observations  is  more  than  105,000  for  73,160  stars,  between  — 23^  and 
— 80O  of  declination,  the  lowest  magnitude  being  the  10th.  The  Kepsold 
meridian  circle  is  reversible;  the  objective  has  an  aperture  of  122°^, 
and  a  focal  length  of  1™'463 ;  the  divided  circle  has  a  diameter  of  0'°-716, 
and  the  readings  were  made  by  means  of  four  microscopes.  In  the 
zone  observations  it  was  the  rule  to  observe  the  transits  over  three 
threads,  and  to  read  but  one  microscope.  The  right  ascensions  depend 
upon  the  positions  of  Dr.  Gould's  fundamental  stars,  published  by  the 
Ooast  Survey,  and  nadir  observations  have  been  made  concurrently  with 
observations  of  polar  distance.  The  mean  error  in  right  ascension  is 
0«*062,  and  in  declination  0^^*97.  The  observations  were  made  under  the 
best  conditions,  and  no  pains  have  been  spared  in-determining  accurately 
the  instrumental  errors  and  in  verifying  the  reductions."  {BtiU.  Astron.y 
February,  1885.) 

The  stereotype  plates  of  this  catalogue  have  been  placed  in  the  cus* 
tody  of  the  Astronomiaohe  Oesellsohaft.  We  make  the  following  ex- 
tract from  a  letter  of  Dr.  Gould's  in  regard  to  the  matter:  "The  recently 
published  catalogue,  formed  from  the  Cordoba  Zones,  was  printed  from 
stereotype  ])lates,  in  order  that  any  errors  discovered  up  to  the  last 
moment  might  be  corrected  before  the  work  should  be  actually  printed. 
The  plan  has  proved  successful,  and  I  believe  the  catalogue  to  be  more 
than  usually  correct ;  nevertheless,  a  considerable  number  of  errors 
have  been  detected  since  it  was  printed,  and  a  list  of  these  will  soon  be 
sent  to  the  Astranomische  Nachrichten.  1  have  now  been  charged  by 
the  Argentine  Government  with  the  agreeable  duty  of  causing  the  re- 
cently detected  errors  to  be  corrected  upon  the  stereotype  plates,  and 
offering  these  to  the  Astronomische  Oesellsohaft^  for  its  acceptance,  in 
case  the  gift  should  not  be  considered  too  burdensome.  •  -  -  It  is 
of  course  understood  that  the  gift  of  the  plates  carries  with  it  the  fullest 
authority  for  the  Astronomische  Oesellsclvaft  to  use  them  for  printing  a 
new  edition  whenever  it  may  see  fit." 

Catalogue  of  1,001  southern  stars, — Volume  3  of  the  Publications  of 
the  Washburn  Observatory  contains  a  catalogue  of  1,001  stars  between 
180  and  29°  39'  of  south  declination,  formed  by  Rev.  Father  Hagen 
and  Professor  Holden  from  a  series  of  2,161  observations  made  by  Pro- 
fessor Tacchini  with  the  Pistor  and  Martins  meridian  circle  at  Palermo 
in  the  years  1867, 1868, 1869.  The  observations  were  originally  pub- 
lished in  the  Bullettino  Meteorologico  del  R.  Osservatorio  di  Palenno 
from  April,  1867,  to  July,  1869,  where  the  apparent  place  and  epoch  are 
given,  and  Professor  Holden  says  that  the  existence  of  this  valuable 
material  became  known  to  him  through  the  admirable  Vade-Mecum  of 
M.  Houzeau.  The  stars  observed  are  from  the  6th  to  the  9th  magnitude, 
and  the  magnitudes  appear  to  have  been  very  carefully  noted,  while  it 
is  remarked  that  the  positions  are  excellent.  They  are  reduced  to  the 
year  1850*0,  but  the  mean  epoch  of  observation  of  each  star  is  appended. 
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Profeeaor  Holden  and  Father  Hagen  have  also  derived  tbe  places  of 

^7soathem»tars  for  1850.0  from  Washington  transit-circle  observations^ 

^nd  these  places  have  been  compared  with  positions  given  in  tbe  Cape 

^^atalogne  for  1880,  the  Cordoba  Zones,  and  Yarnall's  Catalogue.    The 

^^mparitons  are  printed  in  the  volamc  referred  to  above,  and  will  be  of 

^slae  in  dedociug  the  relations  of  the  varions  systems  adopted. 

The  ^^ananymous^  stars  of  TamalVa  CatcUogue.^—^^ Prof.  B.  Millosevich 
bss  pnblished  a  useful  contribution  to  exact  astronomy  in  his  paper, 
^idle  SteUe  boretUi  fino  a— 1^  inclmivo  dette  ^Anonymous^  del  Catalogo  di 
^amdU  (Washington,  1878).  It  appears  that  between  the  limits  +90^ 
^iid^l<^  declination,  Yarnall's  Catalogue  contains  732  stars  which  are 
designated  as  anonymous.  Professor  Millosevich  has  carefully  gone 
t;brough  these,  comparing  them  with  the  DM.,  or  with  the  catalogues 
of  Weisso,  Biimker,  Struve,  Lalande,  or  Oeltzen's  Argelander,  and  has 
Bacceeded  in  almost  every  case  (sometimes  by  making  conjectural  cor- 
rections to  YamalPs  places)  in  identifying  the  star  in  the  Washington 
Catalogue.  The  paper  also  contains  a  comparison  of  the  estimates  of 
magnitude  made  by  the  Washington  observers  and  by  Argelander  in 
the  case  of  these  anonymous  stars.  After  applying  a  systematic  cor- 
rection of  -f  0-3  of  a  magnitude  to  Yamall,  Professor  Millosevich  finds 
that  there  are  33  stars  which  differ  by  0*9  of  a  magnitude  or  more  in 
the  two  catalogues,  and  gives  a  list  of  these  with  their  places  for  1860*0, 
as  there  is  a  strong  presumption  that  they  will  prove  to  be  variables. 
7aken  in  conjunction  witli  Holden's  List  of  Errata  in  Yamall  (Astran. 
JTaehr.j  No.  2561),  Professor  Millosevich's  paper  is  a  useful  addendum 
tjo  the  Washington  Catalogue  for  1860."    {Observatory,) 

Professor  Frisby,  of  the  Naval  Observatory,  is  now  at  work  upon  a 
^^hird  edition  of  YamalVs  Catalogue^  in  which  it  is  intended  to  correct  all 
^he  errors  thus  far  detected. 

Harvard  College  catalogue  of  1,213  stars  for  1875. — ^'This  catalogue 
^2ontains  the  results  of  observations  made  during  the  years  1870  to  1879 
"^nth  the  meridian  circle  of  the  Harvard  College  Observatory,  the  stars 
'^Dbserved  being  chiefly  those  required  for  the  revision  of  the  Durch- 
'^musterung  for  the  zone  between  the  parallels  of  declination  +50^  and 
^550.    The  star  places  employed  as  points  of  reference  were  taken 
^ffh>m  the  list  given  in  Publication  xrv  of  the  Astron.  Oesellschaft.    The 
^^ght  ascensions  and  declinations  published  in  the  catalogue  are  de- 
prived from  a  discussion  of  the  results  obtained  during  the  whole  period 
'^wvered  by  the  observations.    They  are  given  in  their  present  form  for 
the  purpose  of  making  them  immediately  available  in  advance  of  the 
publication  of  the  volume  which  is  to  furnish  the  details  of  the  investi- 
gation, viz,  volume  xv  of  the  Annals.    The  observations  were  nearly 
all  made  by  Professor  Sogers,  who  has  also  had  charge  of  their  reduc- 
tion and  publication, — a  statement  which  is  a  sufficient  guarantee  for 

^■'■^^                 ^Anndli defj^ Mcteorologia  lialiana,  Part  Ui  (1884). 
H.  Mis.  16 23 
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the  accuracy  of  the  observations,  and  for  the  thoroughness  of  the  re- 
ductions."   ( Observatory.) 

Cape  observations. — Dr.  Gill  has  published,  in  one  volume,  the  Cape 
Meridian  Observations  1879-'81.  During  these  years  the  Cape  transit 
circle  was  employed  in  observing,  in  conjunction  with  Leyden,  a  list  ol 
fundamental  stars  required  in  the  meridian  observation  of  the  stars 
between  declination  — 1°  and  — 20o,  contained  in  Schohfeld's  extension 
of  the  Durchmusterung,  In  addition  to  these,  two  further  lists  of  stars 
were  observed,  one  of  which  had  large  Z.  D.  at  the  Cape  and  small  Z.  D. 
at  Leyden,  the  stars  of  the  other  list  culminating  near  the  zenith  of  the 
Cape  and  at  small  altitudes  at  Leyden.  There  were  also  observed  dur- 
ing these  years  stars  which  were  employed  in  the  longitude  operations 
connecting  Aden  and  the  Cape.    {Observatory,) 

Gape  catalogue  for  1850. — Dr.  Gill  has  also  recently  published  (no  date 
of  publication)  a  catalogue  of  4,810  stars,  the  results  of  observations  made 
at  the  Eoyal  Observatory,  Cape  of  Good  Hope,  from  1849  to  1852,  under 
the  direction  of  Sir  Thomas  Maclear.  The  right  ascensions  were  ob- 
served with  DoUond's  transit,  which  was  mounted  in  1828,  immedi- 
ately after  the  erection  of  the  observatory  buildings.  The  north  polar 
distance  observations  were  made  with  the  mural  circle,  which  was 
mounted  in  1829.  "  No  proper  motions  are  given  in  the  catalogue,  and 
none  have  been  ax)plied  to  the  star  places.  The  catalogue  therefore 
represents  the  places  of  the  stars  at  the  epoch  of  observation,  but  re- 
duced to  the  equinox  1850-0.''  For  the  purpose  of  determining  sys- 
tematic errors  a  comx^arison  is  given  with  the  Cape  catalogue  for  1880, 
the  separate  results  being  given  in  a  column  marked  "Cape  1880,  minus 
Cape  1850.'' 

^  Fundamental  stars. — At  the  meeting  of  the  Eoyal  Astronomical  So- 
ciety on  March  13, 1885,  "Mr.  Downing  read  a  paper  on  the  star  places 
given  in  the  Nautical  Almanac.  The  star  places  in  the  Nautical  Alma- 
na>c  for  1884  were  derived  from  the  Nine-Year  Catalogue^  while  in  1883 
and  preceding  years  the  Seven-Year  Catalogue  was  employed,  Mr. 
Downing  has  deduced  the  systematic  discordances  resulting  from  the 
change  of  catalogues.  In  considering  the  B.  A.'s  he  found  for  24  stars 
discordances  greater  than  0**05,  their  mean  discordance  being  0»*064, 
which  seems  to  indicate  inaccuracies  in  the  proper  motions  employed. 
If  Dr.  Auwers's  results  for  these  stars'  proper  motions  are  substituted 
for  those  of  Main  and  Stone,  thp  mean  discordance  is  reduced  to  0»-042. 
It  seems,  then,  desirable  to  adopt  the  proper  motions  that  are  the  re- 
sult of  Dr.  Auwers's  researches.  In  one  of  the  last  volumes  of  the  Ber- 
linger  Jahrbuoh^  Dr.  Auwers  has  made  a  comparative  study  of  the  po- 
sitions of  fundamental  stars  contained  in  the  principal  ephemerides,  in 
particular  the  Nautical  Almanac.  He  shows  in  this  article  that  a  suffi- 
ciently accurate  allowap^ce  fo^  XIlq  proper  motiousi  hg-s.  ixot  always  been 
made. 


I 


ASTRONOMY.  355 

"Mr.  Downing  read  a  second  paper  upon  the  K.  A.'s  of  the  Gape  cata- 
iogdcs  of  1850  and  1880.    Ho  has  compared  the  R.  A.'s  of  the  catalogue 
of  1850  with  those  of  the  catalogue  of  1840,  those  of  the  catalogue  of 
X880  with  the  Melbourne  catalogue  for  1870,  and  with  the  Cape  cata- 
logue for  1860.    The  results  of  the  Capo  for  185Q  and  1880  have  thus 
been  referred  to  the  mean  of  three  other  catalogues  (Melbourne,  1870 ; 
Oape,  1840  and  1860).    Mr.  Downing's  conclusion  is  that  the  discord- 
s^nces  between  the  two  Cape  catalogues  for  1850  and  1880  should  not  be 
laid  to  the  account  of  the  latter  catalogue.    There  is  an  error  of  0^1 
^,t  140<^  polar  distance.''    {Bull,  Aatron.^  May,  1885.) 

New  metlhods  of  determining  tJie  co-ordinates  of  polara  without  the 
"^^ecessity  of  knowing  the  instrumental  constants. — According  to  tlie  usual 
rnethod  the  instrumental  constants  are  determined  by  supposing  the 
c^o-ordinates  of  one  or  two  polars  to  be  known ;  these  coordinates  are 
c^orrected  from  time  to  time  by  the  combination  of  all  the  available 
r>air8  of  observations  separated  from  each  other  by  twelve  hours ;  these 
i:>airs  of  observations  are,  however,  rather  I'are.  If  the  star  observed  is 
situated  very  near  the  pole,  the  circle  that  it  describes  in  its  diurnal 
^notion  will  be  entirely  comprised  within  the  field  of  the  telescope,  and 
evidently  observations  of  the  star's  position,  separated,  by  four  hours. 
Tot  example,  may  take  the  place  of  those  separated  by  twelve  hours. 

M.  Loewy  gives  formula),  by  whose  aid  two  observations  separated 
iDy  an  interval  of  four  hours  may  be  taken,  and  certain  geometrical  con- 
clitions  indicated  by  his  theory  being  complied  with  the  whole  effect  of 
t,he  instrumental  errors  may  be  eliminated.  The  co-ordinates  of  polars 
may  be  thus  determined  with  a  high  degree  of  precision  and  quite  in- 
clependently  of  the  level,  azimuth,  and  collimatioii  errors,  as  well  as  of 
t;he  flexure  and  division  errors..     {Bull.  Astron.^  August,  1885.) 

Inaccuracies  due  to  the  use  of  the  usvul  formula)  in  the  reduction  of 
Z^olar  stars.  A  method  of  observing  polars  at  any  distance  from  the  mcri 
ofian. — '^It  is  sometimes  convenient  to  observe  circumpolar  stars  when 
off  the  meridian;  the  ordinary  reduction  may  then  lead  to  erroneous 
results.  M.  LcBwy  introduces  a  simple  corrective  term,  by  employing 
^hich  the  desired  accuracy  may  be  attained ;  the  computation  is  facili- 
tiated  by  a  numerical  table  annexed  to  the  memoir."  {Bull.  Astron.^  April, 
:i885.) 

Star-charts. — In  the  Vierteljahrsschrift  for  1884  Herr  Palisa,  in  speak- 
ing of  the  publication  of  Dr.  C.  H.  F.  Peters's  celestial  charts,  enters  into 
Borne  interesting  details  concerning  the  different  processes  eniploye<l  in 
the  construction  of  charts  to  be  used  in  searching  for  minor  planets. 
He  speaks  briefly  of  the  very  appreciable  differences  between  Dr. 
Peters's  estimates  of  magnitude  and  those  of  other  observers  when  tiie 
stars  under  consideration  are  below  the  tenth  magnitude.  Thus  Dr. 
Peters'a  eleventh  magnitude  stars  are  called  twelfth  and  thirteenth  mag- 
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Ditude  by  Herr  Palisa.  Hcrr  Palisa  made  bis  estimates  with  a  12-in 
telescope,  Dr.  Peters  with  a  13.5-incli.  Herr  Palisa  adds  that,  aft 
having  used  a  6  iDch  telescope  at  Pohi  for  a  Iod^  time,  be  found  him8< 
quite  unable  to  estimate  magnitudes  with  bis  12-inch  for  as  much  ac 
year  after  beginning  to  use  ic,  the  differences  of  intensity  between  t 
tenth  and  thirteenth  magnitudes  seeming  much  less  sensible  than  wi 
the  6  inch.  Dr.  Peters's  twenty  ch<n>rt8  that  are  already  published  a 
remarkably  accurate,  according  to  the  careful  revision  of  them  made  1 
Herr  Palisa.     {Bull.  Astran.,  March,  1885.) 

Scintillation  of  stars. — The  instrument  employed  daily  by  M.  Mc 
tigny  consists  of  a  telescope  of  0°'-077  aperture,  which  contains,  in  fro 
of  the  focuH,  a  circular  piece  of  glass,  capable  of  being  turned  more 
less  rapidly  about  an  axis  parallel  to  the  optical  axis  of  the  telescop 
the  glass  plate,  when  slightly  inclined  toward  the  optical  axis,  caus 
the  luminous  rays  to  deviate  laterally,  and  when  it  is  very  rapidly  i 
volved  a  luminous  circumference  appears  interrupted  by  colored  an 
which  correspond  to  the  changes  of  color.  The  number  of  these  arc 
which  is  determined  by  means  of  a  micrometer  especially  adapted  f 
the  purpose,  in  which  are  two  cross-threads  comprising  an  aliquot  pa 
of  the  circumference,  divided  by  the  number  of  revolutions  made  by  tl 
plate  in  one  second,  gives  the  number  of  changes  per  second  of  tl 
star's  color. 

Dufour  seems  to  have  been  the  first  to  make  a  regular  series  of  obs< 
vations  of  the  changes  of  color  in  stars.  Without  any  especial  instr 
ment,  simply  comparing  the  stars  among  themselves  (as  is  often  doi 
for  variable  stars)  Dufour  came  to  the  following  conclusions : 

(1)  Eed  stars  scintillate  less  than  white  stars.    . 

(2)  Excepting  near  the  horizon  the  scintillation  is  proportional 
the  product  obtained  by  multiplying  the  thickness  of  the  air  traverse 
by  the  luminous  ray  by  the  astronomical  refraction  of  the  altitude  und 
consideration. 

(3)  Aside  from  the  influence  of  color  there  are  essential  differences 
the  scintillation  of  different  stars,  which  seem  to  depend  upon  the  sta 
themselves. 

The  second  law  is  important,  as  it  permits  of  reducing  all  observ 
tions  to  the  same  zenith  distance  (the  angle  of  6(P  has  been  adopted). 

M.  Montigny  has  confirmed  the  results  of  the  Swiss  investigator  1 
means  of  his  scintillometer,  and  has  further  shown  on  what  the  scint 
lation  of  stars  may  depend.  According  to  the  work  of  Secchi,  Huggin 
and  Miller,  the  stars  are  arranged  in  two  great  classes :  White  or  bli 
stars,  like  Sirius,  whose  spectra  show,  in  particular,  hydrogeu  band 
yellow  stars,  like  the  sun,  with  spectra  containing  numerous  fine  lin 
(magnesium,  sodium,  &c.).  In  grouping  his  observations  M.  Montigi 
affirms  that  both  for  Dufour  and  himself: 

^^  The  stars  whose  spectra  are  characterized  by  dark  bands  and  bla< 
JJDes  scintillate  less  than  stars  whose  spectra  are  composed  of  num< 
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OQ8  fine  lines  and  much  less  than  those  whose  spectra  present  some 
priDcipal  rays.'^ 

Collecting  his  observations,  M.  Montigny  has  formed  a  Catalogue  de 
SeintiUatiandesprincipales  J^toiles  of  the  northern,  heavens. 

The  most  original  part  of  M.  Montigny 's  researches  concerns  the  in- 
fluence of  the  state  of  the  atmosphere,  of  terrestrial  magnetism,  and 
of  anrorso  upon  scintillation.  Without  entering  into  details,  we  would 
speak  of  the  fact  that  the  author  has  taken  note  of  some  of  the  charac- 
teristics of  the  luminous  curve  of  the  scintillometer ;  besides  the  in- 
tensity already  defined,  he  now  observes  the  aspect  of  the  circular  area, 
which  appears  sometimes  regular  (in  clear  weather),  sometimes  diffuse, 
curved  or  broken  (during  a  rain) ;  he  also  observes  the  different  colors 
seen  in  the  scintillometer,  which  are  quite  bright,  with  a  clear  sky.  M. 
Hontigny's  article  closes  as  follows : 

<^  That  which  exercises  the  most  marked  influence  upon  scintillation 
and  most  modifies  its  characteristics  is  the  jiresence  in  the  atmosphere 
of  a  greater  or  less  quantity  of  water,  whether  disseminated  in  the 
form  of  vapor  or  falling  in  the  form  of  rain  or  snow." 

M.  Montigny  is  of  the  opinion  that  the  continued  study  of  scintilla- 
tion will  furnish  useful  data  for  weather  predictions.  {Bull.  A8tron.y 
August,  1885.) 

STELLAB  PARALLAX. 

Heliameter  determinations  of  stellar  parallax  in  the  southern  hemisphere^ 
iy  David  Gill  and  W.  L.  Elkin  {Mem.  R.  A.  S.y  Vol.  48,  Part  i,  194 
pages). — The  heliometer  has  an  aperture  of  4  inches,  and  is  fully  de- 
scribed in  the  Dun  Echt  Publications,  vol.  ii.  The  only  modification 
made  by  Dr.  Gill  to  .this  instrument, — which  he  had  already  employed 
ia  1874  at  Mauritius,  at  the  time  of  the  opposition  of  Juno,  and  in  1877 
CD  his  expedition  to  Ascension  Island  at  the  time  of  the  opposition  of 
.Uars, — was  in  the  rotation  of  the  tube  in  its  cradle. 

The  plan  adopted  may  be  explained  in  a  few  words.  To  refer  the  star 
that  is  being  investigated  to  neighboring  stars  situated  symmetrically 
with  reference  to  the  first  star,  near  the  major  axis  of  the  parallactic 
ellipse  and  differing  little  in  magnitude ;  to  reduce  the  brightness  of  the 
star  to  be  investigated  sufficiently  for  its  image  to  be  comparable  with 
those  of  the  comparison  stars,  by  means  of  wire  screens ;  finally,  to  sub- 
stitute differential  measures  for  absolute  ones,  grouping  the  successive 
observations  in  such  a  way  as  to  obtain  the  distances  of  the  principal 
star  from  the  two  other  stars  at  the  same  instant,  and  consequently  so 
as  to  obtain  the  relation  of  the  difference  of  the  distances  to  their  sum 
without  bringing  in  the  absolute  value  of  the  scale. 

It  seems  probable  that  systematic  errors  will  be  thus  almost  entirely 
avoided,  especially  if  several  observers  combine  their  results.  Let  us 
consider  the  operations  in  detail,  taking  a  Gentauri  as  an  example. 

There  was  an  unusual  difficulty  in  this  case,  a  Gentauri  being  a  double 
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star.  The  screen  employed  redaced  a%  to  the  magnitude  8^,  and  rendered 
it  impossible  to  distinguish  o'l,  but  at  the  same  time  the  measures  of 
distances  from  stars  fainter  than  7*5  magnitude  could  not  be  so  well 
made  with  a  4-inch  heliometer.  However,  the  16  measures  forming  a 
complete  observation  are  always  made  as  follows:  Each 'distance  is 
measured  twice  for  the  sake  of  eliminating  the  constant  error  of  the  in- 
dex, commencing  with  one  of  the  stars,  say  a^  then  passing  to  /3y  turn- 
ing the  tube  18(P  in  its  cradle,  taking  /3  again  and  then  a  to  complete 
the  series.  The  sum  and  difference  of  the  distances  of  ar2  Centauri  from 
the  first  pair  of  stars  chosen  by  Mr.  Gill  have  the  following  parallactic 

factors : 

a  +  p,  0-011  K  cos  (0—  96O-0), 

a  -  /9,  1-881  R  cos  (0--347O-3); 

B  and  Q  indicating  the  radius  vector  and  the  sun's  longitude ;  the  max- 
ima and  minima  of  the  parallax  for  a — /3  occur  upon  March  7  and  Sep- 
tember 10. 

We  may  pass  over  all  that  refers  to  the  various  corrections,  the  errors 
of  the  screw,  refraction,  the  proper  motion  of  a  Centauri  and  aberra- 
tion ;  it  will  suffice  to  say  that  in  adopting  for  the  sum  of  the  distances  a 
mean  value  derived  from  all  the  observations,  the  distances  and  their 
differences  were  reduced  to  a  normal  scale,  and  the  only  question  now  is 
whether  these  differences  are  not  affected  by  systematic  errors  inherent 
in  the  observer.  It  might  be,  for  example,  that  the  observer  would  in- 
sensibly change  his  method  of  proceeding,  thus  introducing  a  term  pro- 
portional to  the  time,  but  the  personal  error  might  also  depend  upon  the 
hour  angle  if  one  observed  to  the  east  or  to  the  west  of  the  meridian, 
and  at  a  greater  or  less  distance  from  it,  and  in  passing  from  one  posi- 
tion to  another  a  discontinuity  might  occur.*  Mr.  Gill  used  a  reversing 
prism  for  Mars  in,  1877  for  the  sake  of  eliminating  this  last  cause  of 
error,t  and  he  regrets  not  having  continued  its  use,  and  avoiding  thus, 
as  he  says,  so  much  labor.  The  observations  commenced  July  5, 1881, 
and  were  continued  regularly  until  April,  1882,  when  the  existence  of  a 
systematic  error  depending  upon  the  hour  angle  became  evident.  After 
this  the  conditions  under  which  the  observations  were  made  wepe  care- 
fully noted,  and  it  was  possible  to  recall  the  conditions  of  the  greater 
part  of  the  preceding  observations. 

There  are  four  series  of  observations  for  a  Centauri — two  by  Mr.  Gill, 
and  two  by  Mr.  Elkin — with  four  pairs  of  comparison  stars.  One  of  the 
first  facts  to  be  proved  is  the  impossibility  of  treating  the  observations 
of  each  series  as  a  whole.  Mr  Gill's  diagrams  prove  this,  as  do  also 
Mr.  Elkin's  numbers  (giving  his  observations  equal  weights,  Mr.  Elkin 

*^  It  is  known  that  observations  of  the  nadir  and  measures  of  the  declination  of  a 
star  when  between  two  threads  are  influenced  by  the  position  of  the  observer. 

t  Dr.  Seeliger  has  also  recently  recommended  the  use  of  such  a  prism  (Bull,  Astron.,  i, 
p.  450).  We  believe  that  one  has  been  employed  at  the  observatory  of  Leyden  for  a 
long  time. 
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found  from  his  two  series  the  values  0"-65  and  0'''*55  instead  of  0"'75). 
It  seems  best,  then,  to  represent  the  inflaence  of  the  systematic  error 
by  a  trigonometric  series  depending  upon  the  angle  formed  by  the  di- 
rection of  the  measures  with  the  vertical,  or  more  simply  to  admit  for 
each  position  of  the  eye  a  constant  error,  varying  slightly  with  the  hour 
augle.  Mr.  Elkin  proceeds  thus,  and  his  idea  seems  very  rational.  It 
is  possible  that  Mr.  Gill's  second  series  of  observations  might  be  repre- 
sented in  the  same  way  without  introducing  any  hypothesis  concerning 
the  orbital  motion  of  a  Centauri. 
After  having  given  an  idea  of  the  delicate  questions  which  Mr.  Gill 

*nd  Mr.  Elkin  have  had  to  solve,  it  remains  to  present  the  results  ob- 

^ined: 
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It  is  known  that  the  observatory  at  the  Cape  will  possess  in  two  years 
rom  now  a  Tinch  heliometer,  while  Mr.  Elkin  has  at  his  disposal, 
t  Yale  College,  the  most  beautiful  heliometer  known  to-day  (G  inches 
^^perture).  It  is  quite  possible  that  within  ten  years  stellar  astronomy 
^nay  be  enriched  by  discoveries  of  the  greatest  value.  (O.  Callandreau, 
i  B  BulL  Astron.^  January,  1885.) 

Paraitoa:  o/ 40  b*  JEndani.— Professor  Hall  publishes  in  No.  2G82  of 
tLhe  Aatronomische  Nachrichten  the  results  of  observations  made  in  1883 
5ind  1884  to  determine  the  annual  parallax  of  the  star  400^  Eridani. 
Ihe  principal  star  of  this  system  has  a  proper  motion  of  4"  a  year ;  and, 
^t  a  distance  of  82'^,  there  is  a  double  companion,  which  has  the  same 
l>roper  motion,  while  nearly  between  them  is  a  small  star  wliich  does 
xiot  move.    Professor  Hall  finds  for  the  parallax  of  40  Eridani,  tt  = 
O"-223±0"-0208,  a  result  rather  smaller  than  might  have  been  ex- 
l>ected,  but  one  which  he  considers  worthy  of  considerable  confidence. 
Parallax  of  2  2398  {P.  M.  21G4).— Dr.  Lamp,  of  Kiel,  has  inves- 
tigated* the  annual  parallax  of  this  double  star,  tlie  components  of 
which  are  8*2  and  8*7  magnitude,  according  to  W,  Struve,  and  for  tbe 
epoch  1832-17,  distance  12"'420,  and  position-angle  1340-37.  Later  meas- 
arcs  by  Madler,Dembowski,  and  Engelmann  show  a  change  of  relative 

'Astron,  Naohr.,  2676. 
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positiou,  but  of  sucb  small  amount  as  to  defeat  any  attempt  at  the  de- 
termination of  an  orbit.  The  stars  have  a  common  proper  motion  of 
about  — 0"*1726  in  right  ascension  and  +1^''8955  in  declination,  and  this 
peculiarity  led  to  the  suspicion  of  a  measurable  parallax.  The  com- 
parison stars  used  by  Dr.  Lamp  were  DM.  +59^,  1913,  and  1919yOf  9*4 
and  7*8  magnitude,  respectively,  and  the  mean  result  obtained  is 

n  =0"-34  ±0''034 
The  position  for  1885  is  E.  A.  =  18Ml°»-6 ;  Decl.  =  -f  69©  27'. 

DOUBLE  STARS. 

The  orbit  of  61  Cygnu—Frof.  C.  F.  W.  Peters,  of  Kiel,  has  published  in 
Nos.  2708-9  of  the  Astronomische  NachHehten  an  elaborate  determination 
of  the  orbit  of  the  double  star  61  Cygni.  This,  as  he  remarks,  had  not 
hitherto  been  satisfactory  accomplished,  although  very  numerous  obser. 
vations  have  been  made,  extending  over  an  interval  of  more  than  one 
hundred  and  thirty  years,  principally  on  account  of  the  peculiarity  that 
the  apparent  path  of  the  companion  star  is  very  nearly  rectilinear  in 
direction  and  uniform  in  amount,  seeming  to  indicate  that  the  apparent 
motion  of  the  double  star  is  common  to  both  components,  and  that 
there  is  no  perceptible  motion  of  one  with  reference  to  the  other.  -  -  - 
The  most  recent  investigation  is  that  of  Prof.  O.  Struve,  published  in 
the  twenty-seventh  volume  of  the  Memoirs  of  (lie  Imperial  Academy  of 
St.  Petersburg  J  in  1880,  which,  founded  on  the  observations  (carefully 
cleared  from  systematic  errors)  made  at  Dorpat  and  Pulkowa  in  the  fifty 
years  from  1828  to  1878,  represented  them  by  a  circular  orbit.  This, 
however,  proceeded,  as  Professor  Peters  points  out,  on  the  inadmissible 
assumption  that  the  angular  velocity  of  the  star,  with  regard  to  the 
center  of  the  circle,  was  uniform.  Before  commencing  the  present  in- 
vestigation, he  reduced  all  the  available  observations  to  a  common 
epoch  (the  beginning  of  1850).  It  soon  appeared  that  it  was  not  i)os- 
sible,  on  account  of  the  very  small  curvature  of  the  path,  to  obtain  an 
elliptic  orbit  by  the  application  of  the  ordinary  methods.  Professor 
Peters  therefore  determined  in  the  first  place  the  circular  orbit  which 
should  best  represent  the  observations,  and  proceeded  afterwards  to 
deduce  an  elliptical  one.  The  eccentricity  of  this  ellipse  is  0-17,  corre- 
sponding to  an  eccentric  angle  of  10°,  and  the  semi-major  axis  29'''48. 
The  period  of  the  companion  star  in  the  elliptic  orbit  thus  calculated 
amounts  to  782-6  years.  If  the  path  be  accepted  as  thus  calculated  by 
Professor  Peters,  it  becomes  possible  to  determine  an  approximate 
value  of  the  sum  of  the  masses  of  the  components.  This  he  finds  to  be 
0'826  or  0*266,  in  terms  of  the  sun's  mass  according  as  0"*37  or  0"-54  be 
taken  as  the  parallax  of  the  star.  As  a  mean,  therefore,  the  sum  of  the 
masses  would  be  equal  to  about  half  the  mass  of  the  sun,  whilst  the 
mean  distance  of  the  two  stars  from  each  other  would  be  about  seventy 
times  that  of  the  earth,  or  two  and  one-third  times  that  of  Neptune, 
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^m  the  snD.    It  is  not  possible  as  jet  to  draw  any  oondnsion  with  re- 
S^  to  the  distribntion  of  the  whole  mass  between  the  components, 
^^  of  the  position  of  the  center  of  gravity  of  the  system.    Peters  has 
imputed  from  his  elements  the  following  ephemeris: 

^poch 1885-0  1886-0  1887-0  1888-0 

Position 1190  44'  120©  T         120o  31'  12(P  65' 

distance 20"-60  20"-71  20"-81  20"-92 

Double  star  m€€uture8.—No8.  2662-63  and  2677-78  of  the  Astranomische 
achrichten  contain  a  series  of  measures  of  donble  stars  made  by  Herr 
.  Engelmann  daring  the  years  1882-'84,  preceded  by  a  comparison  of 
e  differences  between  the  observer's  positions  and  distances  of  a  nam- 
r  of  stars,  with  those  measnred  by  Dembowski  and  Asaph  Hall,  and 
J  other  particalars  beaiing  upon  his  own  results.  For  several  of  the 
interesting  binaries  the  following  epochs  are  given : 

o  f* 

Caator 1882-88  234-3  5-56 

<  Cancri 1884-28  670  0-94 

Leonis 1884-23  91-4  0-66 

A  UreiBMaJoris 1884-41  249*6  1-92 

r  Virginia 1883-07  155-6  5-22 

ComiB  Beronicea 1882-93  19-2-1  0-56 

^  BootU 1884-45  266*6  3*65 

Another  important  series  of  donble-star  measures  will  be  found  in 
^8tronamische  Nachrichten^  2684-85.     They  are  communicated  by  M. 
X^errotin,  of  the  Nice  Observatory,  and  are  in  continuation  of  theobser 
nations  published  in  Nos.  2529  and  2569-60. 

The  series  of  micrometrical  measures  of  double  stars  made  at  the 
Temple  Observatory,  Rugby,  is  continued  in  a  "Fourth  catalogue," 
published  in  volume  48  of  the  Memoirs  of  the  Royal  Astronomical  So- 
ciety. 

A  cause  of  systematic  errors  in  measures  of  double  stars. — M.  Bigourdan 
{Bull.  Astron.y  i,  430)  has  recently  pointed  out  a  possible  cause  of  system- 
atic error  in  observing  position  angles.  In  the  case  of  the  Secretan* 
^uatorial  of  0™ -305  aperture  of  the  Paris  Observatory,  he  finds  that 
the  diffraction-rings  surrounding  the  images  of  the  brighter  stars  are 
discontinuous ;  so  that  when  the  objective  is  turned  through  180^  round 
its  optical  axis,  as  in  observing  east  and  west  of  the  meridian,  there  is 
sufficient  difference  in  the  relative  appearance  of  the  components  of  a 
double  star  to  cause  systematic  errors  in  the  observed  position-angles. 
And,  in  fact,  from  a  series  of  experiments  which  M.  Bigourdan  has  car- 
ried out  with  this  instrument,  he  finds  that  there  are  considerable  dif- 
ferences in  the  position-angles  measured  under  the  same  conditions  by 
the  same  observer,  and  within  a  few  minutes  of  each  other ;  so  that  the 
line  joining  the  stars  makes  much  the  same  angle  with  the  line  joining 
the  eyes  (always  horizontal)  in  the  two  cases,  one  being  east  of  the  pier 
and  the  other  west.  M.  Bigourdan  points  out  that  the  errors  cannot  be 
eliminated  by  determination  of  personal  errors  from  observations  of  arti- 
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ficial  Stars,  since  in  these  latter  measures  the  stars  alone  are  moved, 
and  not  the  objective.  It  would  bo  desirable,  then,  for  observers  who 
possess  telescopes  mounted  in  what  is  generally  Icnown  as  the  "Gterman" 
manner,  and  having  *such  a  defect  as  is  described  by  M.  Bigourdan,  to 
have  the  tube  of  the  telescope  made  movable  round  its  optical  axis, 
and  to  form  each  measure  of  position-angle  from  the  mean  of  six  made 
in  six  positions  of  the  objective  differing  by  GOo.  As  this  would  bo 
practically  imx^ossible  in  the  case  of  largo  instruments,  M.  Bigourdan 
suggests  that  observers,  commencing  a  series  of  observations  of  double 
stars  with  telescopes  of  any  considerable  size,  should  turn  the  objective 
through  GQo  at  the  commencement  of  each  year  and  re  measure  the  same 
pairs  as  in  the  preceding  year,  and  to  continue  this  process  until  each 
pair  has  been  measured  in  the  six  i)ositious  of  the  objective.  {Observa- 
tory^ March,  1885.) 

Procyan. — In  the  Vierteljahrsschrift  for  1884,  Herr  Seeliger  reviews  a 
work  on  Procyon  by  L.  Struve.  The  work  is  a  discussion  of  two  series 
of  observations  of  Procyon  made  at  Pulkowa  since  1851,  and  has  ap- 
appeared  in  the  Memoirs  of  the  Academy  of  Sciences  at  St.  Petersburg. 
It  is  hard  to  tell  whether  these  observations  confirm  Dr.  Auwers'  result 
(a  circular  orbit  with  a  radius  of  1"'00) ;  they  appear,  on  the  whole,  to 
indicate  motions  of  a  smaller  amplitude. 

^  Cygnij  Albireo. — The  December  number  of  DAstronomie  contains 
an  article  on  this  star  in  which  a  singular  mistake  occurs,  fi  Cygni  is 
Flamsteed's  G  Gygui,  and  M.  Flammariou  has  been  misled  by  thi«  cir- 
cumstance into  identifying  it  with  Bode's  6  Cygni,  which  latter  star 
Professor  Ball  observed  for  annual  parallax  a  year  or  two  back,  and 
found  for  it  a  value  of  about  half  a  second.  The  star  observed  by  Pro- 
fessor Ball  is  called  G  (B)  Cygni,  as  being  the  second  of  the  pair,  6 
Cygni  being  a  double  star.     (Observatory.) 

VARIABLE,  NEW,  OR  TEMPORARY   STARS. 

Oore^s  catalogue  of  suspected  variables,^ — This  catalogue  may  be  re- 
garded as  complemental  to  the  Catalogue  of  Knoivn  Variable  Stars,  by 
the  same  author,  which  was  read  before  the  Eoyal  Irish  Academy,  Jan- 
uary 28, 1884.  It  contains  a  list,  including  lettered  numbers,  of  745 
stars  in  which  some  change  of  magnitude  is  suspected.  The  stars  are 
tabulated  in  order  of  Eight  Ascension  for  the  epoch  1880*0,  and  in  sep- 
arate columns  are  to  be  found  particulars  of  the  supposed  change  of 
magnitude  and  the  authority  on  which  the  supposed  change  rests.  In 
the  notes  and  observations,  by  which  the  catalogue  is  followed,  are 
given  particulars  of  the  history  of  each  star,  together  with  observations 
by  the  author  of  such  stars  as  have  received  attention  from  him.    The 

*  A  Catalogue  of  Suspected  Variable  Stars,  with  Notes  and  Observations.  By  J.  E. 
Gore,  M.  R.  I.  A.,  F.  R.  A.  S.     A  paper  read  befoto  the  Royal  Irish  Academy,  May  12, 

1884. 
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vork  is  accompanied  by  a  map  showing  the  distribution  of  known  and 
suspected  variable  stars. 

-A  catalogne  of  this  character  forms  a  valuable  working  catalogue  for 
the  observer's  use.    By  further  observation  suspected  variation  will  in 
some  cases  be  proved  to  be  real,  and  the  stars  claim  a  place  in  a  cata- 
^ogae  of  known  variables.    A  claim  of  this  kind  might  indeed  already 
l>o  made  in  the  case  of  Nos.  234, 455,  and  G35  of  Mr.  Gore's  list.    It  may 
JOQt  be  mentioned  in  passing  that  the  place  of  No.  234,  IT  Canis  Minoris 
1^  incompletely  given  in  the  catalogue.    Its  more  exact  place  for  1880 
i^  E.  A.  7^»34"  49* ;  Decl.,  +  8o  39'-5.    There  are  other  cases  in  which, 
^bongh  the  period  is  as  yet  indeterminate,  the  fact  of  variation  and  its 
^Oaount  may  be  stated  with  some  confidence.     On  the  other  hand,  fur- 
ther observation  may  tend  to  throw  a  doubt  on  the  suspicion  of  change 
ij^  the  case  of  other  stars,  and,  as  our  author  observes,  "  these  must  of 
^^ourse  be  removed  from  future  catalogues."    In  the  notes  to  No.  287,  of 
catalogue,  a  Hydr®,  Mr.  Gore  quotes  remarks  by  Sir  John  Herschel, 
T.  Schmidt,  and  Dr.  Gould  to  the  effect  that  the  supposed  variability 
this  star  may  possibly  be  due  to  the  influence  of  its  ruddy  color  on  the 
^^timates  of  its  brightness.    Is  it  not  possible  that  the  effect  of  color  on 
^^^timates  of  magnitude  as  respects  different  observers,  or  the  same  ob- 
^^jrver  at  different  times,  has  hardly  received  so  much  attention  as  it  de- 
^^rvest 

Large  as  is  the  number  of  stars  included  in  Mr.  Gore's  catalogue, 

^ctrther  additions  might  be  made  to  it.    Comparing  it,  for  instance, 

^^^th  the  tables  of  suspected  variables,  extracted  from  Mr.  Chandler's 

'•Unpublished  catalogue,  by  Professor  Pickering,  and  printed  in  his 

^^  Recent  observations  of  variable   stars"  in   the  Proceedings  of  the 

--^^merican  Academy^  wo  find  some  thirty  stars  which  are  not  included 

^Xi  Mr.  Gore's  list,  and  it  is  probable  that  others  might  be  found  in 

^^Xher  quarters  also.    Indeed,  the  experience  of  most  variable-star  ob- 

irvers  would  probably  suggest  the  view  that  cases  of  slight  but  dis- 

inctly  recognizable  light  variation  are  relatively  numerous. 

A  word  in  regard  to  No.  445  in  the  catalogue  may  possibly  help  to 

vert  the  chance  of  a  little  confusion  in  the  future.    This  star  was  en- 

^^red  as  U  Bootis  in  Professor  Schonfield's  first  catalogue  of  variable 

^tars,  but   was  rejected  by  him   in   his   Zweiter  Catalog.      There    is 

^-Dother  star  called  U  Bootis  by  Mr.  Baxendell,  in  a  paper  in  the  Afan- 

^^hester  Lit  and  Phil,  Soc.  Proceedings^  vol.  21,  No.  11,  the  place  of  which, 

>>roaght  up  to  1880,  is  R.  A.  14^  48"  47- ;  Decl.+lSo  10'-9.     This  star 

tas  a  period  of  175*5  days,  with  a  range  of  magnitude  from  about  l.'V.> 

at  minimum  to  about  0*2  at  maximum. 

In  conclusion  we  commend  to  the  attention  of  all  who  are  interested 
in  the  subject  of  variable  stars  a  work  the  preparation  of  which  must 
have  entailed  on  the  author  a  considerable  amount  of  labor  both  as 
compiler  and  observer.    (Nature.) 
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New  variable  in  Vulpecula. — Mr.  Edwiu  F.  Sawyer  has  found*  that 
the  star  D  M.  +  27^,  3890  is  an  interesting  variable  of  the  77  Aquilse 
type.  From  a  preliminary  redaction  of  the  few  observations  thus  far 
obtained  a  light  curve  has  been  formed,  indicating  strongly  that  the 
period  will  not  vary  much  from  4J  days.  The  approximate  limits  of 
fluctuation  are  from  5-5  to  G*7  mag.  The  star  is  not  in  Argelandcr's 
Uranometria  If  ova;  in  Heis  it  is  0*0;  in  £[arvard  Photometry  and  the 
DurchmuBterung  6*1.  It  is  close  to  the  star  32  Yulpecalto,  which  has 
been  suspected  of  variability.  The  position  of  the  new  variable  for 
18850  is:  R.  A.  20»*  45'»  19»-4;  Dec).  +  270  42'-3. 

New  variable  in  Cetus. — ^Mr.  Sawyer  also  reports  t  a  now  variable  in  the 
constellation  Cetus.  The  star  was  first  observed  on  December  IG,  1884, 
and  noted  as  7th  magnitude.  On  January  10, 1885,  it  had  decreased 
about  a  magnitude  in  brightness,  and  by  February  10  it  was  barely 
visible  in  a  fleld-glass,  or  it  was  of  about  O'O  magnitude.  An  observa 
tion  on  March  5,  by  Mr.  Sawyer  and  Mr.  Chandler,  with  a  G-inch  equa- 
torial, made  the  star  of  10^  magnitude.  The  position  for  1855-0  is : 
R.  A.  2^  26™  45«;  Decl.— 13°  47',  and  the  star  appears  to  be  identical 
with  S.  D  M.  — 130, 479.    {Astron  Nachr.,  2691.) 

Variability  of  D  M. — 1^,3553. — Dr.Valentiner,  director  of  the  E^arls- 
ruhe  Observatory,  has  detected  a  slight  variation,  of  about  0*5  magni- 
tude, in  the  brightness  of  this  star. 

Variable  in  Ursa  Minor. — Dr.  Safarik  has  carefully  observed  a  star 
given  in  Professor  Pickering's  second  list  of  stars  with  remarkable  spec- 
tra and  there  noted  as  variable;  and  he  has  found  a  mean  period  of  337 
days  with  the  epoch  of  max.  1883  August  1,  epoch  of  min.  1883  Novem- 
ber 26.  The  star  is  red,  and  gives  a  banded  spectrum.  Professor  Sa- 
farik has  designated  it  ^'  B  Ursdd  Minoris,''  as  the  first  variable  known 
to  him  in  the  constellation  Ursa  Minor. 

Observations  of  variable  stars  in  1884. — In  the  Proc.  Amer.  Aoad.^  vol. 
XX,  p.  393,  Professor  Pickering  gives  a  concise  but  clear  view  of  the 
progress  of  observations,  in  Europe  as  well  fks  in  America,  of  this  inter- 
esting class  of  objects  during  the  year  1884.  The  following  observers 
have  co-operated  with  Harvard  College  in  this  important  branch  of  as- 
tronomical research,  viz,  Backhouse  and  Knott  in  England;  Dun^r, 
Hartwig,  Safarik,  and  Wilsing  on  the  continent  of  Europe;  Eadie,  Ha- 
gen,  Parkhurst,  and  Sawyer  in  the  United  States.  Professor  Pickering 
gives  a  list  of  about  150  variables  which  have  been  observed  during  the 
year,  with  the  number  of  nights  on  which  each  star  was  observed  by  the 
astronomer  whose  designation  is  attached  to  the  number.  It  is  hoped 
that  obser\'^ers  of  variable  stars  will  continue  to  furnish  accounts  of  their 
work  during  each  year  as  soon  as  possible  after  its  close.  It  is  desira- 
ble that  these  accounts  should  be  received  at  the  Harvard  College  Ob- 
servatory as  early  as  February  1  of  the  following  year.    (Observatory,) 

•  Astron.  Naokr.,  2704.  t  Astron,  iVdrfcr.,  2660. 
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The  new  star  in  tlie  great  nebula  of  Andromeda. — ^The  astronomical 

event  that  attracted  the  most  widespread  attention  in  the  year  1885^  or 

perhaps  in  several  years,  was  the  telegraphic  announcement,  on  August 

31,  by  Dr.  Hart  wig,  of  the  Dorpat  Observatory,  of  his  discovery,  on  the 

previous  evening,  of  a  new  star  in  the  great  nebula  of  Andromeda. 

The  following  account  of  this  ^'Nova  Andromedse"  is  taken  from  a 
I^aper  *read  by  Prof.  Asaph  Hall,  at  the  meeting  of  the  Philosophical 
Society  of  Washington,  on  February  13, 1886.  Further  details  of  the 
^observations  must  be  deferred  to  another  report. 

Dr.  Hartwig  '^  had  suspected  some  change  in  the  nebula  as  early  as  the 
20th  of  August,  but  bad  weather  and  a  lack  of  instrumental  means  for 
:Knaking  the  matter  certain  deferred  the  announcement  until  the  31st. 
¥rom  the  various  estimates  at  that  time  the  star  was  probably  a  little 
brighter  than  the  7th  magnitude,  or  just  below  the  limit  of  visibility 
^o  the  naked  eye.    The  announcement,  of  course,  turned  a  host  of  ob- 
servers to  the  new  star,  and  many  erroneous  estimates  and  statements 
^ere  made.    Some  observers  estimated  the  brightness  far  too  great, 
snd  several,  on  account  of  errors  in  the  observations,  announced  that 
the  new  star  was  moving  with  an  enormous  velocity.    It  required  the 
lapse  of  a  few  weeks  to  clear  away  and  correct  all  this  error. 

^^  After  Dr.  Hartwig's  announcement  it  appeared  that  several  others 
had  seen  the  new  star,  but  for  some  reason,  perhaps  want  of  familiarity 
with  this  nebula  and  lack  of  confidence  thatanew  star  had  really  appeared, 
they  did  not  make  a  public  announcement.  Thus  the  Baroness  Pod- 
maniczky,  of  Eastern  Hungary,  saw  the  new  star  on  August  22  or  23 
with  a  3^inch  comet-seeker,  and  called  the  attention  of  a  visitor  to  it, 
but  they  do  not  seem  to  have  been  certain  that  the  object  was  new.  This 
lady  looked  at  the  nebula  on  August  13,  and  did  not  see  the  new  star. 
Mr.  H.  S.  Moore,  of  McEIinney,  Tex.,  saw  the  new  star  on  August  30. 
^The  circumstances  indicate  that  this  is  a  bona  fide  observation .  A  really 
mdependent  discovery  was  made  by  Freiherr  von  Spiessen,  of  Winkel, 
in  Bheingau,  who  found  the  new  star  on  August  30.  •  •  -  Mr.  Isaac 
W.  Ward,  of  Belfast,  Ireland,  claims  that  he  saw  the  new  star  on  August 
19,  when  it  was  of  the  9^  magnitude.  Finally,  Prof.  Ludoric  Grelly,  of 
Bouen,  says  that  he  saw  the  new  star  on  the  17th  of  August,  and  showed 
it  to  several  friends  and  visitors.  On  the  other  hand,  Mr.  Tempel,  of 
Florence,  Italy,  who  has  done  much  work  on  nebulsB,  and  who  is  well 
acquainted  with  the  great  nebula  of  Andromeda,  says  that  he  is  con- 
fident that  there  was  no  star  in  the  place  of  the  new  one  which  was 
easily  visible  in  his  telescope  on  the  15th  and  16th  of  August.  This 
testimony  is  important  and  serves  to  fix  the  time  of  the  appearance  of  the 
Tiova^  or  at  least  the  time  it  became  an  easy  object  in  telescopes,  within 
very  narrow  limits.  This  time  must  have  been  between  the  16th  and 
20th  of  August,  1885.  It  is  probable  that  the  star  increased  rapidly  in 
brightness,  since  on  August  31  it  was  of  the  7th  magnitude.    It  never, 

^  "  *8ee,  also,  Amer,  /.  Sd.,  3  aer.,  vol.  31,  p.  299-303. 
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I  think,  became  much  brighter,  though  statements  were  made  early  in 
September  that  it  was  of  the  2d  or  3d  magnitude  and  easily  visible  to 
the  naked  eye.  Its  diminution  of  brightness  began  about  August  31, 
and  has  gone  on  pretty  steadily  until  the  present  time  [February, 
1886].    .    -    - 

'*  At  first  the  position  of  the  new  star  was  confounded  with  that  of  the 
bright  point  of  the  nebula,  and  as  this  mistake  added  interest  to  the  dis- 
covery it  was  some  time  before  it  could  be  generally  corrected.  -  -  - 
The  assumption  of  any  intimate  physical  connection  of  the  new  star  with 
the  nebula  has  been  given  up  by  Vogel,  of  Potsdam,  and  Hasselberg,  of 
Pulkowa,  who  have  examined  its  spectrum.  Within  the  limits  of  this 
nebula  there  can  be  counted  from  fifteen  hundred  to  two  thousand  tele- 
scopic stars,  and  one  of  these  has  proved  to  belong  to  the  class  of  tempo- 
rary stars,  so  called,  of  which  we  have  records  of  from  20  to  30.  What 
causes  these  stars  suddenly  to  flame  out  and  then  to  fade  gradually  away 
we  do  not  know,  and,  so  far  as  I  know,  there  is  hardly  a  plausible  theory. 

"  I  first  saw  the  new  star  on  September  6,  when  its  magnitude  seemed 
to  me  7J,  and  the  star  had  a  decidedly  ruddy  tinge.  This  color  lasted 
but  a  few  weeks,  and  as  the  star  grew  fainter  it  became  of  a  white 
color.  My  observations  have  been  continued  until  February  7  of  the 
present  year,  and  probably  the  star  will  be  visible  in  the  26-inch  refract- 
or after  the  present  moon  has  passed.  It  is  now  very  near  the  limit  of 
visibility  in  our  telescope,  or  of  nearly  the  16th  magnitude.  The  paissage 
from  the  7th  magnitude  to  the  16th  corresponds  to  a  very  great  change 
of  brightness,  since  it  is  the  passage  from  the  limit  of  visibility  to  the 
naked  eye  to  that  in  a  26-iuch  telescope.  Several  hypotheses  were  pro- 
posed to  account  for  this  wonderful  star,  and  one  that  seemed  to  me  quite 
ingenious  is  that  of  Mr.  Monck,  of  Ireland,  who  assumed  that  this  star  is 
one  of  the  swiftly-moving  ones  that  in  rushing  through  the  nebula  had 
been  set  on  fire,  like  a  meteor  in  our  atmosphere.  Led  by  some  such 
suggestion,  and  also  by  that  of  Professor  Peters  that  it  would  be  inter- 
esting to  test  the  parallax  of  such  a  star,  on  September  29  I  began  some 
measures  of  the  new  star  by  referring  it  by  means  of  polar  co-ordinates 
to  a  known  star  of  the  11th  magnitude,  distant  firom  it  a  little  less  than 
2'.  -  •  -  I  do  not  think  my  measures  show  any  proof  of  a  parallax, 
though  they  indicate,  perhaps,  a  diminution  of  the  distance,  and  even 
this  may  be  sufficiently  accounted  for  by  variations  in  the  light  and 
color  of  the  new  star,  since  such  variations  would  be  likely  to  a£fect  the 
measures.    -    -    • 

*'The  great  nebula  of  Andromeda  is  easily  visible  to  the  naked  eye, 
and  doubtless  it  was  known  to  the  astronomers  of  very  ancient  times. 
Those  astronomers  watched  the  heavens  with  unaided  vision  much 
more  carefully  than  do  modern  astronomers,  and  they  were  far  better 
acquainted  with  the  constellations.  The  old  astronomers  had  a  theory 
that  this  nebula  was  variable  both  in  form  and  brightness.  They  had 
poor  means  of  judging  of  its  form,  but  it  is  possible  that  their  esti- 
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fliate  of  brightness  may  be  more  trustwortby,  and  that  our  now  star  may 
bean  old  variable  which  has  appejvrcd  before,  causing  the  uebala  ap- 
parently to  vary  in  brightness."    -    •    • 

The  new  star  near  x'  Orionis. — Mr.  J.  E.  Gore,  of  Beltra,  Ballysadare, 
Ireland,  discovered  on  December  13  a  reddish  star  of  about  the  Cth 
*tiagnitude,  following  x'  (54)  Orionis  by  about  a  minute  and  a  half  of 
t:ime,  nearly  in  the  same  i)arallel.  Drs.  Copeland  and  Becker  observed 
it  at  Dun  Echt  on  the  ICth^  Jind  found  it  to  be  of  the  6J  magnitude  and 
of  an  orange-red.color.  They  remark :  "  It  has  a  very  beautiful  banded 
spectrum  of  the  third  type,  seven  dark  bands  being  readily  distin- 
guished with  the  prism ;  the  bright  intervals  seem  full  of  bright  lines, 
especially  in  the  green  and*  blue.''  M.  0.  Wolf  has  also  examined  the 
spectrum  of  this  remarkable  star  at  the  Paris  Observatory  5  he  finds  it 
^o  be  of  a  totally  different  character  from  those  of  the  stars  which  un- 
derwent such  great  outbursts  of  brilliancy  in  the  constellations  Corona 
^nd  Cy gnus  in  the  years  1866  and  1876,  respectively,  and  presenting,  in 
:fact,  a  great  similarity  to  the  spectrum  of  that  extraordinarily  variable 
etar  known  as  Mira  or  o  Ceti. 

SPECTRA  OF  STARS. 

Stars  with  spectra  o/tJie  third  type, — ^*  Professor  Dun6r  has  published 
sn  im]K)rtant  catalogue  of  stars  having  banded  spectra.  Following 
^Professor  Vpgel's  classification,  he  prefers  to  regard  the  spectra  with 
l)ands  fading  away  towards  the  violet  as  a  subdivision  of  the  same  type 
iw  those  in  which  the  bands  fade  away  towards  the  red,  rather  than, 
with  Secchi,  to  make  them  into  a  separate  class.  Dun^r's  type  III  a, 
therefore,  corresponds  to  Secchi's  third  type,  and  his  III  h  to  Seech i's 
fourth  type.  Professor  Dun^r's  purpose  in  forming  this  catalogue  is  to 
supply  the  means  for  future  observers  to  detect  changes  in  these  spectra, 
should  any  ^uch  occur,  for,  as  he  points  out,  these  stars  are  probably  in 
a  very  advanced  state  of  development,  and  we  may  therefore,  perhaps, 
hope  to  discover  some  day  changes  in  their  spectra,  which,  carefully 
studied,  may  lead  to  important  results  as  to  the  nature  of  suns.  They 
are  the  more  interesting,  also,  because  variable  stars  of  long  period 
usually  belong  to  this  class. 

"With  this  view  Professor  Dun6r  has  carefully  examined  all  the  known 
objects  of  this  type  which  are  visible  in  his  latitude,  and  for  which  the 
optical  means  at  his  command  were  sufficient,  and  he  has  catalogued 
297  stars  of  type  III  a — that  is,  with  bands  shading  off  towards  the  red — 
and  55  of  type  III  &,  with  bands  shading  off  in  the  opposite  direction. 
An  important  section  follows,  giving  a  list  of  stars  which  different  as- 
tronomers have  regarded  as  belonging  to  the  third  class,  but  which 
Dun6r  cannot  so  classify.  Only  in  a  very  few  instances,  however,  is 
there  any  good  reason  to  suspect  a  change  in  the  spectrum.  In  the 
great  majority  Secchi,  whose  observations  supply  most  of  these  cases  of 
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discrepaDcy,  had  himself  at  one  time  or  another  registered  tlie  star  as 
being  of  the  second  type,  i.  e.j  without  bands,  or  else  had  especially  re- 
marked on  the  extreme  feebleness  of  the  bands  which  he  thought  he 
saw.  There  are,  however,  three  stars  observed  by  D' Arrest  for  which 
the  evidence  of  change  seems  stronger,  viz,  Lai.  24034,  D  M.  +  60^, 
1461,  and  p  M.  +  36o,  2772.  Professor  Dun^r  has  also  failed  to  find 
Schjellerup  249,  which  is,  perhaps,  a  long  period  variable,  and  he  draws 
special  attention  to  E  Andromedse,  a  star  the  spectrum  of  which, 
though  of  type  III  a,  presents  some  very  marked  peculiarities.  Great 
care  has  been  taken  in  the  determination  of  the  position  of  the  bands  in 
the  different  spectra.  It  is  clear,  as  many  spectroscopists  have  already 
observed,  that  the  bands  of  type  III  a  occupy  the  same  positions  in  all 
the  spectra  of  the  type,  and  the  same  is  true  for  the  bands  of  type  III 
b.  With  regard  to  the  former  class,  the  sharp  dark  edges  on  the  more 
refrangible  sides  of  the  bands  generally  coincide  with  strong  metallic 
lines.  Thus  one  of  the  most  prominent  bands  is  terminated  by  the  b 
lines  of  magnesium.  The  nature  of  the  connection  between  the  bands 
and  these  metallic  lines  is  not  at  all  clear  at  present,  the  symmetrical  ar- 
rangement of  the  bands  seeming  to  suggest  that  they  are  due  to  some 
one  substance  rather  than  to  several.  The  three  principal  bands  of  the 
spectra  of  the  other  type  Professor  Dun6r  considers  to  be  unmistakably 
those  of  a  carbon  compound,  and  to  correspond  to  the  bright  bands  so 
familiar  in  the  spectra  of  comets.  The  determinations  of  the  wave- 
lengths of  the  bands  in  spectra  of  this  type  are  necessarily  not  quite  so 
accurate  as  those  of  the  bands  in  spectra  of  type  UI  a,  but  if  Professor 
Dun^r's  measures  are  accepted,  this  most  important  correspondence 
may  be  considered  fully  established.  But  apart  from  the  value  of  these 
measures.  Professor  Dun^r's  catalogue,  with  the  full  and  clear  descrip- 
tions he  has  appended  to  every  star,  will  be  of  the  utmost  service  to 
future  observers  of  these  interesting  and  beautiful  objects."  {Observa- 
taryj  November,  1886.)* 

Bright  lines  in  stellar  spectra. — ^^  Mr.  O.  T.  Sherman  has  continued  his 
researches  on  the  spectra  of  y  Gassiopeice  and  /^Lyne.  and  announces  in 
the  American  Journal  of  Science  for  December  the  discovery  of  no  fewer 
than  fifteen  bright  lines  in  the  spectrum  of  the  former  star  and  seventeen 
in  that  of  the  latter.  The  lines  seen  in  y  GassiopeisB  are  as  follows :  H^, 
X  G356,  6160,  D3,  A.  6840,  6657-6,  6422,  6309-8,  6167-6,  4990, 11/3,  \  4623, 
Ry^  X  4180,  and  Hd,  bright  lines;  and  X  6280,  6760,  6020,  4920,  4673-6, 
and  3993,  dark  lines.  The  bright  lines  agree  closely  in  position  with 
the  principal  lines  observed  by  Professor  Young  in  the  spectrum  of  the 
chromosphere.  Mr.  Sherman  has  also  examined  a  lar^e  number  of 
other  stars,  and  ^in  ea^h  ca^e  many  or  few  bright  lines  have  been  seen, 
lines,  so  &r  as  I  know,  formerly  unsuspected,'  It  is  clear,  if  Mr.  Sher- 
man's observations  can  be  satisfactorily  confirmed,  that  we  have  here 
a  most  important  discovery ;  but,  looking  to  the  fact  that  these  stars 
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4ave  probably  been  frequently  observed  by  experienced  spectroscopists 
^'thont  any  bright  lines  being  detected  in  tbem,  whilst  a  false  appear- 
^ee  of  bright  lines  is  readily  produced  in  stellar  spectra  under  certain 
circnmstances,  it  would  appear  hazardous  to  accept  Mr.  Sherman's  re- 
sult without  fiirther  evidence.''    {Nature,  December  17, 1886.) 

Periodic  variations  in  the  spectrum  of  /3  Lyras. — Herr  von  Gothard  re- 
I>ortc<l  last  year  (Bull.  Astron.j  i,  p.  211)  the  appearance  of  the  brilliant 
Hues,  which  had  not  been  seen  for  some  time,  in  the  spectra  of  y  Gassi- 
^>I)eiaB  and  ft  Lyne.  During  the  year  he  has  been  able  to  prove  the 
r^^riodic  variability  of  the  line  D3  in  the  spectrum  of  /?  Ly  rse.  The  period 
^^ms  to  be  very  short,  and  is  probably  about  7  days.  The  hydrogen 
^i^es  vary  also,  but  their  variation  is  less  pronounced.  The  spectrum  of 
>^  Gassiopeiae  also  offers  some  indications  of  analogous  variations. 

PROPEB  MOTION  OP  STARS. 

Stars  in  rapid  motion. — ^The  small  value  of  the  parallax  of  40  o^  Eridani 
^^ctenecj  vi,  358),  combined  with  its  large  proper  motion  (4^^*10),  brings 
^t  into  prominence  as  the  third  or  fourth  of  the  stars  moving  rapidly 
Across  our  line  of  sight.    Since  a  list  of  these  stars  seldom  appears  in 
^vorks  on  popular  astronomy,  we  give  below  the  proper  motions  //,  the 
parallaxes  ;r,  and  the  resulting  velocities  v,  in  miles  per  second  across  our 
Hue  of  sight,  of  the  eight  stars  which  head  the  list  in  the  order  of  veloci- 
ties.   The  method  of  deriving  the  velocities  is  of  course  very  simple. 
If  a  star's  annual  proper  motion  equals  its  parallax,  it  moves  across  our 
line  of  sight  each  year  a  distance  equal  to  the  semi-major  axis  of  the 
earth's  orbit.    (How  much  it  moves  to  or  from  us  can  only  be  told  by 
the  spectroscope.)    Therefore,  since  this  motion  increases  directly  as  /i, 
and  inversely  as  tIj  we  have  for  the  annual  motion  across  the  line  of 
sight — 

vt  =  af^ 

or,  calling  a  92.5  mQlion  miles,  and  t  the  number  of  seconds  in  a  year, 
we  have  for  the  velocity  in  miles  per  second — 

r  =  2-93^ 

Of  course,  the  proper  motions  below  are  much  more  accurately  known 
than  the  panUlaxe^  and  where  the  latter  are  small  the  values  off  are 
corresi>ondingly  uncertain.  The  authorities  for  the  adopted  values  of  tc 
are  given  in  the  column  following  them.  In  the  case  of  40  o^  Eridani, 
V  e  have  weighted  Gill  and  Hall  2  and  1  respectively,  as  the  former  de- 
termination was  made  under  much  the  more  favorable  conditions,  and 
restH  upon  two  comparison  stars.  The  latest  values  of  Hall  and  Ball 
for  01  Gygni  are  practically  identical.  The  probable  errors  of  all  the 
values  of  tt  are  generally  less  than  0''-02. 
H.  Mis.  15 24 
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Star's  name. 


Groombridge  1830 

LacallleOSSs 

40oPEridani 

tfEridani 

elndi 

Lalande  21258.... 

eiCygni 

Lalande 21185  .... 


K 

IT 

7"-a> 

0"'09 

C  -90 

0  •2a'> 

4  -10 

0  -185 

3   -10 

0  -14 

4   -68 

0  -22 

4   -40 

0  -27 

5   -23 

0  -48 

4    -75 

0  -50 

Parallax. 


Authority. 


Brtinnow 

Gill 

Gill  and  Hall 

Elkin 

Gill  and  Elkin , 

An  wers 

Hall  and  BaU 

Winnecke 


230 
71 
65 
65 
62 
48 
32 
28 


The  first  will  be  recognized  as  Kewcomb's  ^'runaway  star,"  so  graph- 
ically described  in  his  Popular  Astronomy;  bat  it  will  be  seen  that  the 
others  have  velocities  which  are  at  least  comparable  with  that  of  Groom- 
bridge  1830,  and  indicate  momenta  that  represent  vast  amoants  of 
energy.  The  discovery  of  huge  suns  like  our  own  rushing  through 
space  with  these  great  velocities  is  a  matter  of  more  than  usual  interest 
just  now,  from  the  fact  that  Mr.  Denning's  claimed  discovery  of  fixed 
meteor-radiants  has  raised  the  question  as  to  the  possible  existence  of 
broad  swiftly  flying  streams  of  meteorites  in  interstellar  space,  moving 
with  velocities  entirely  beyond  the  control  of  our  sun,  and  so  broad 
that  it  takes  the  solar  system  some  years  to  pass  through  them.  (An 
annual  parallax  of  1^  in  a  meteor-radiant  corresponds  to  a  velocity  of 
over  1,000  miles  per  second  for  the  meteor  stream.)  The  idea  of  such 
streams  moving  with  such  velocities  is  a  startling  one,  and,  if  shown  to 
bo  true,  gives  a  very  vivid  idea  of  the  forces  acting,  or  which  have 
acted,  in  stellar  space.  It  seems  at  first  highly  improbable  that  such 
can  be  the  case,  but  with  the  hard  facts  of  Groombridge  1830  and  these 
other  swiftly  flying  suns  staring  us  in  the  face,  the  idea  is  worth  con- 
sidering, at  any  rate.  If  these  suns  are  the  products  of  condensation 
due  to  central  attraction,  so  that  the  luminous  energy  by  which  they 
reveal  themselves  to  us  was  once  energy  of  translation,  it  is  no  violent 
assumption  to  suppose  that  some  of  their  constituent  parts  were  once 
moving  with  much  greater  velocities  than  that  of  the  present  whole. 
In  fact,  the  man  who  should  claim  as  a  possibility  thsit  space  contains 
broad  belts  of  small  particles  moving  with  velocities  which  are  the  result- 
ant of  all  the  forces  acting  on  them  since  primeval  chaos,  and  which  have 
not  yet  been  gathered  i  n  to  the  control  of  any  of  the  stellir  systems  among 
which  they  are  sweeping,  would  find  much  to  confirm  his  ideas  in  these 
giant  swiftly  flying  suns.  The  question  is  certainly  of  sufficient  interest 
and  importance  to  call  for  a  thoroigli  overhaulingof  the  present  methods 
of  determining  uieteor-radlants,  for  probably  most  astronomers  would 
to  day  be  disposed  to  deny  in  toto  the  existence  of  the  greater  part  of 
these  so-called  radiant-points."  (H.  M.  Paul,  Science^  November  27, 1885.) 

Star  with  large  proper  motion  in  Sculptor. — Dr.  Gould  has  noticed  a 
case  of  large  proper  motion  in  a  stjir  in  Sculptor,  barely  of  the  8th  mag- 
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nitude  (R.  A. =23^  68">,  Decl.  =  —37^  58').  It  appears  to  have  a  proper 
motion  of  +  0*-482  and  —  2''-45,  or  6''-21  in  the  arc  of  a  great  circle. 
This  motion  is  only  less  than  that  of  Groombridge  1830  (7"'03),  and  that 
of  Ijacaille  9352  (6''-96),  which  precedes  the  star  in  question  by  1**  and  is 
upon  nearly  the  same  parallel.  The  star  is  numbered  1584  in  Hour  xxiii 
of  the  Cordoba  Zone-Catalogue. 

I^oper  motion  of  Lalande  16616. — Professor  Frisby  has  found*  a  proper 
motion  of  — 0--00920  ±  0*-0013,in  rightascension  and  — 0''-3619  ±  0''-0048 
ii^  declination  for  this  star,  from  observations  of  Lalande,  Argelander, 
Robinson,  and  Washington  transit-circle  observations  in  the  years  1881 
^d  1882. 

A  large  proper  molion  has  been  detected  by  Herr  Berberich  in  the 
^tar  Weisse  X 1021 ;  and  Professor  Porter  has  called  attention  to  proper 
Motions  in  the  stars  Lalande  20959  and  24423. 

Proper  motions  in  the  Pleiades. — Professor  Pritchard  has  published  in 
the  forty-eighth  volume  of  the  Memoirs  of  the  Royal  Astronomical  So- 
r:iely  a  paper  of  some  50  pages,  "  On  the  relative  proper  motions  of 
^orty  stars  in  the  Pleiades,  determined  from  micrometric  and  merid- 
ional observations.^ 

Moti&ns  of  stars  in  the  line  of  sight, — "  For  the  past  ten  years  the  Royal 
Observatory  of  Greenwich  has  been  assiduously  observing  the  spectra 
of  more  than  50  of  the  brightest  stars,  for  the  purpose  of  determin- 
iDg  tbc  velocity  of  their  motions  toward  or  from  the  earth  in  the  '  line 
of  sight' — the  line  joining  the  earth  and  star.  The  reports  of  the 
astronomer  royal  have  given  the  annual  results,  but  no  general  exhibi- 
tion of  the  present  state  of  the  question  has  been  made  until  lately, 
when  Mr.  Maunder,  the  observer,  has  collected  them  in  an  interesting 
pa|)er  in  tbe  Observatory.  Mr.  Maunder  points  out,  in  the  first  place, 
that  the  conclusions  which  are  drawn  are  worthy  of  confidence  in  spite 
of  tbe  extremely  small  displacements  of  the  spectral  lines  upon  which 
they  depend.  The  entirely  independent  researches  at  Greenwich  and 
those  of  Dr.  JJuggins  and  Dr.  Yogel  mutually  confirm  each  other ;  and, 
moreover,  if  the  method  is  applied  to  tbe  measurement  of  the  difference 
between  the  velocity  of  approach  of  the  two  limbs  (edges)  of  the  sun  or 
Jupiter,  the  results  are  consistent  with  what  we  know  of  the  rotation- 
times  of  these  two  bodies.  We  can  compute  exactly  how  fast  one  limb 
of  the  sun  is  approaching  us,  and  how  fast  the  opposite  limb  is  moving 
away;  and  these  same  quantities  can  be  determined  by  the  spectro- 
scopic methods  with  substantially  the  same  results.  Hence  the  spec- 
troscopic determinations  of  the  velocity  of  a  body  in  the  line  of  sight 
may  be  fairly  said  to  belong  to  exact  astronomy.  The  directions  and 
the  velocities  for  some  fifty  stars  have  been  thus  determined  at  Green- 
wich by  measures  extending  over  several  years.  Velocities  of  thirty 
to  forty  miles  per  second  arc  not.uucommon.  A  velocity  of  less  tlian 
ten  miles  corresponds  to  such  a  small  displacement  that  its  determina- 

*  Aitran  Nachr.,  2683. 
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tion  becomes  difficult.  The  case  of  Sirias  is  an  interesting  one,  from 
the  fact  that  its  motion  has  changed  from  a  recession  of  21  miles  per 
second  in  1875-^76  to  an  approach  of  21  miles  per  second  in  1884.  The 
proof  is  very  clear,  the  separate  years  giving: 

187G 21  miles  per  second ;  recession 

1877 23  miles  per  second 

1879  15  miles  per  second 

1880 11  miles  per  second 

1881 2  miles  per  second 

1882 .  5  miles  per  second 

1883 19  miles  per  second 

1884 21  miles  per  second 

^^  Bat  the  interest  of  this  research  is  not  in  accamulating  data  as  to  the 
motion  of  individual  stars,  however  important  this  may  be.  The  real 
point  is,  what  light  does  this  method  throw  upon  the  theory  that  the 
sun,  with  the  whole  solar  system,  is  moving  toward  the  constellation 
Hercules  at  a  rate  of  some  590,000,000  miles  per  annum  t  Attempts 
have  been  previously  made  to  show  that  the  spectroscopic  data  confirm 
the  theory',  which,  indeed,  has  a  fairly  firm  basis  on  other  grounds. 
Mr.  Maunder  declares  that  these  attempts  are  premature,  and  that  the 
spectroscopic  data  are  as  yet  insufficient.  So  far  as  they  go,  they  rather 
indicate  a  motion  toward  a  Aquarii.  'Still,  if  the  sun's  speed  be 
small  compared  with  the  average  speed  of  the  stars  observed,  there  is 
nothing  in  the  observations  incompatible  with  the  generally  accepted 
direction.'  Mr.  Maunder  points  out  the  fact  that  Greenwich  Observa- 
tory is  the  only  observatory  prosecuting  these  researches,  which  demand 
a  refined  spectroscope,  a  large  telescope,  and  a  very  clear  and  quiet 
atmosphere — conditions  all  lacking  at  the  Boyal  Observatory.  He  ex- 
presses the  hope  that  the  observatories  of  Nice  and  Melbourne  may  de- 
vote their  large  telescopes  to  this  work.  In  America  we  have  several 
large  refractors  admirably  suited  for  the  work,  and  it  is  to  be  hoped 
that  some  of  them  may  be  exclusively  devoted  to  it."  {Nation^  June 
11, 1886.) 

PHOTOMETRY. 

Standards  of  stellar  magnitudes, — The  third  report  of  the  American 
committee  on  standards  of  stellar  magnitudes  states  that  the  zones  fol- 
lowing the  twenty-four  selected  equatorial  stars  have  received  a  second 
careful  revision  with  the  Princeton  23-inch,  which  should  make  them 
include  all  stars  down  to  about  10*0  magnitude,  and  that  a  revision  will 
probably  be  made  with  the  Washington  26inch.  Four  of  the  charts  have 
been  distributed  to  all  observatories  having  large  telescopes,  with  re- 
quests for  all  visible  additions  which  will  furnish  comparisons  of  the  pen- 
etrating power  of  different  kinds  of  telescopes.  Certain  selected  stand- 
ards in  each  zone,  about  0*5  magnitude 'apart,  have  been  measured  at  the 
Harvard  College  Observatory  with  photometer  ],.  and  the  two  brightest, 
itDOt  too  faint,  with  the  meridian-photometer.    A  catalogue  of  these 


r 


ASTRONOMY.  373 

selected  standards  in  the  twenty-foor  zones,  giving  the  positions  and 
provisional  magnitudes,  is  published,  and  also  a  table  of  twenty-one 
close  circumpolars  ranging  in  magnitude  from  2*2  to  15*7.  {Science^ 
"Astron.  Notes.'') 

Harvard  Phot&metry. — ^M.  Th.  Wolff,  of  the  Bonn  Observatory,  reviews  at 
considerable  length  (40  pages)  the  last  volume  of  the  AnnaZ^  of  the  Harvard 
OoUege  Observatory y  which  contains  the  photometric  investigations  of  Pro- 
fessor Pickering  and  his  assistants.  M.  Wolff  has  submitted  the  work 
of  the  Americah  astronomers  to  a  minute  examination  and  has  estab- 
lished very  interesting  relations  between  the  results  of  the  Harvard  Col- 
lege meridian  photometer  and  the  results  of  his  own  work  with  a  Zoell- 
ner  photometer.  With  the  latter  photometer  the  observed  star  is  com- 
pared with  an  artificial  star,  while  with  the  meridian  photometer  the 
observed  star  is  compared  with  Polaris.  The  two  images,  one  formed  by 
the  ordinary  and  the  other  by  the  extraordinary  ray  of  the  respective 
^rs,  meet  in  a  double  image  prism  and  are  observed  across  a  Nicol 
prism.  As  a  check  on  the  work,  Polaris  was  often  compared  with  itself. 
The  magnitudes  obtained  vary  from  1*4  to  2*7,  the  mean  of  630  deter- 
minations being  1*90  instead  of  2*0,  the  magnitude  adopted  for  Polaris. 
This  discerpancy  is  inexplicable.  The  mean  of  the  differences  between 
Professor  Pickering's  catalogue  and  M.  Wolff's  two  catalogues  is  dL 
0*11  magnitudes,  or  for  the  logarithm  of  the  intensity  =t  0*044.  It  is  a 
matter  for  regret  that  Professor  Pickering  did  not  publish  the  rela- 
tive intensities  that  were  the  direct  results  of  observation,  but  pre- 
ferred to  give  the  magnitudes  computed  by  Pogson's  formula,  with  the 
constant  0*4.  M.  Wolff  very  justly  remarks  that  this  constant,  deter- 
mined by  the  observation  of  telescopic  stars,  cannot  apply  to  stars  of 
the  first  six  classes;  he  finds  that  to  establish  an  agreement  with  Ar- 
gelander  this  constant  must  be  reduced  to  0*37,  or  even  to  0*33.  Pro- 
fessor Pickering  has  endeavored  to  make  his  work  agree  with  Arge- 
lander's  by  adding  +  0*27  to  all  his  results ;  but  this  reduction  has 
altered  the  discrepancies  without  doing  away  with  them.  By  reducing 
the  numbers  published  by  Professor  Pickering  back  to  the  logarithms  of 
intensity  firom  which  they  were  derived,  and  comparing  these  results 
with  his  own,  M.  Wolff  finds  the  following  mean  result : 

W  -  Wo  =  0*84  (P  -  Po), 

which  would  indicate  the  existence  of  an  unexpectedly  large  personal 
equation.    {Bull  Astron.^  August,  1885.) 

The  Oxford  Uranometria.* — "The  form  of  photometer  Professor 
Pritchard  has  adopted  is  now  too  generally  known  to  require  descrip- 
tion.   It  i)ossesses  the  high  merits  of  simplicity  of  construction  and  use 

^Astronomical  obsenratioDS  made  at  the  University  Observatory,  Oxford,  under 
the  direction  of  C.  Pritchard,  D.  D.,  F.  R.  S.,  F.  G.  S.,  F.  K.  A.  S.,  Savilian  Professor 
of  Astronomy  in  Oxford. — No.  IL  Uran^meiria  Nova  Oxaniensis.  A  photometric  de- 
termination of  the  magnitudes  of  all  stars  visible  to  the  naked  eye  from  the  pole  to 
ten  degrees  sonth  of  the  equator.    Oxford :  At  the  Clarendon  Press. 
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and  freedom  from  liability  of  deraDgcmcnt.  In  addition  to  these  qual- 
ities, Professor  Pritchard  has  been  careful,  in  his  use* of  it,  to  free  it 
from  systematic  errors  arising  from  the  continutil  use  of  the  same  part 
of  the  wedge  for  the  same  star.  Not  only  has  the  coefl&cient  of  absorp- 
tion been  separately  determined  for  every  point  of  the  wedge,  but  the 
system  of  observation  adopted  has  involved  the  employment  of  four  dif- 
ferent apertures  of  telescope  in  conjunction  with  two  wedges,  and  by 
two  different  observers.  Each  determination  of  magnitude,  therefore, 
is  the  mean  of  twenty  observations,  a  set  of  five  observatfons  being  taken 
with  each  of  what  are  practically  four  different  instruments.  When  to 
this  is  added  the  circumstance  that  the  determinations  of  magnitude  are 
differential  only,  and  that  therefore  three  complete  sets  of  extinctions 
were  made  of  the  standard  star  Polaris  every  evening,  and  that  for  the 
better  determination  of  the  atmospheric  absorption  and  of  the  magni- 
tudes of  southern  stars  a  considerable  portion  of  the  observations  were 
made  at  Cairo,  it  becomes  evident  that  the  work  of  determining  the 
magnitudes  of  nearly  3,000  stars  which  Professor  Pritchard,  with  his 
assistants,  Messrs.  Plummer  and  Jenkins,  has  here  accomplished,  is  one 
of  very  considerable  dimensions  indeed. 

"  The  convenience  of  Professor  Pritchard's  photometer,  and  the  magni- 
tude of  the  work  he  has  undertaken  with  it,  stand  beyond  dispute ;  but 
the  delicacy  of  the  wedge  is  another  question.  And  here  we  are  met 
with  the  circumstance  that  the  observations  seem  to  show  little  or  no 
evidence  of  any  effect  duo  to  changes  in  the  sensitiveness  of  the  ob- 
server's eye,  to  personality,  to  moonlight,  and  only  to  a  small  extent  to 
color  in  the  star  observed ;  and  this  unexpected  and  remarkable  result 
has  called  forth  not  a  little  criticism,  for  as  the  construction  of  this 
photometer  is  not  such  as  to  lead  us  to  expect  that  it  would  be  wholly 
free  firom  errors  of  these  kinds,  a  doubt  seems  to  be  thrown  upon  its 
sensitiveness.  Professor  Pritchard  has  replied  to  these  criticisms  in 
the  frankest  manner,  showing  that  they  had  not  escaped  his  notice; 
but  whether  he  has  quite  refuted  them  is  a  point  which  we  may,  how- 
ever, well  think  still  sub  jtidicc.  Probably  the  wise  arrangement  by 
which  an  ordinary  evening's  work  is  confined  to  three  hours  or  less 
will  largely  explain  the  absence  of  deviations  due  to  the  ffrst-named 
cause,  and  with  regard  to  the  third  it  is  most  likely  that  observations  on 
bright  moonlight  nights  or  of  stars  near  the  mopn  have  been  gener- 
ally avoided.  The  observations  of  Polaris  which  Professor  Pritchard 
has  brought  forward  in  this  connection  scarcely  touch  the  real  diffi- 
culty. The  substantial  accuracy  of  the  Oxford  star  magnitudes  is,  how- 
ever, shown  by  the  close  agreement  which  they  bear  to  determinations 
made  at  other  observatories  and  by  widely  different  methods,  and  it  is 
possible  that  the  future  may  show  that  the  exceedingly  small  devia- 
tions of  the  individual  observations  are  a  true  index  of  the  minuteness 
of  their  errors."    (E.  W.  Maunder,  Observatory,) 
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Photcmetrio  observations  at  Potsdam, — Professor  Safarik  has  made 
quite  ao  extended  analysis  of  Dr.  Muller's  Photometric  ResearclieSj  which 
liave  appeared  in  the  Publications  of  the  Potsdam  Observatory  (1883). 
These  researches  have  been  carried  on  since  1877,  their  object  being  the 
study  of  atmospheric  extinction  and  of  the  relsitive  brightness  of  the 
planets  and  of  a  series  of  variable  stars.  The  instrument  employed 
by  Dr.  Miiller  is  a  Zoellner  photometer,  with  an  aperture  of  0-037  me- 
ter. The  aperture  of  the  objective  maybe  reduced  by  diaphragms; 
it  seems,  however,  that  the  effect  of  the  diaphragms  does  not  always 
correspond  to  the  expectations  based  upon  the  diminution  of  the  aper- 
ture. Professor  Safarik  thinks  the  cause  of  this  disagreement  must  be 
sought  in  the  employment  of  a  magnifying  power  that  is  much  too  low, 
so  that  the  resulting  ocular  ring  is  larger  than  the  aperture  of  the  pupil 
of  the  eye.    This  photometer  is  not  suitable  for  colorimetric  researches. 

Dr.  Miiller's  observations  relative  to  atmospheric  extinction  have 
consisted  in  comparing  the  five  following  stars,  which  can  be- observed 
at  widely  diflFerent  zenith  distances,  with  Polaris :  a  Cygni,  77  XJrsae 
Majoris,  6  Persei,  a  Aurigae,  and  a  Tauri.  Curves  have  been  traced  rep- 
resenting the  logarithmic  intensities  as  a  function  of  the  zenith  distance. 
These  curves  show  no  indication  of  variability  for  the  six  stars  in  ques- 
tion, unless  it  be  in  the  case  of  a  Tauri.  It  is  a  curious  fact  that  the 
white  stars  do  not  become  quite  as  much  fainter  in  the  neighborhood  of 
Hie  horizon  as  the  red  stars  do.  This  is  probably  due  to  some  physiolog- 
ical cause.  We  give  here  some  of  the  values  finally  adopted  for  reduc- 
tion to  the  zenith  (the  numbers  given  are  the  logarithms) : 

Z.D.        Reduction.  Z.  D.        Redaction. 


100 

00004 

760 

0-2696 

20 

0-0037 

80 

0-3908 

30 

0-0112 

82 

0-4718 

40 

00244 

84 

0-6969 

60 

0-0482 

8C 

0-8164 

GO 

0-0920 

87 

0-9929 

70 

01798 

88 

1-2409 

Four  units  in  the  first  decimal  place  being  equivalent  to  one  magni- 
tude, we  see  that  for  Z.  D.=80o,  86©,  880,  the  reduction  represents  1,  2, 
and  3  magnitudes  respectively.  Dr.  Miiller's  curves  offer  as  a  whole  a 
very  satisfactory  agreement  with  those  of  Seidel,  in  spite  of  the  differ- 
ence of  climate  between  Potsdam  and  Munich,  and  in  spite  of  the  dif- 
ferent processes  employed  in  the  two  observations.  Dr.  Miiller  finds  the 
mean  value  0-8250  for  the  fraction  of  a  star's  light  that  comes  through 
our  atmosphere  when  the  star  is  seen  in  the  zenith^  the  atmosphere 
then  absorbs  a  little  more  than  ^  of  the  light.  The  coefficient  of  extinc- 
tion should  thus  be  0-8250  (0-21  magnitude);  Seidel  found  it  to  be  equal 
to  0-100  (0-25  magnitude).  Professor  Safarik  speaks  in  conclusion  of 
the  recent  work  done  by  Wolf,  and  Langley."  {Bull.  Astron,,  Septem- 
ber, 1885.) 
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Photometry  of  the  Pleiades. — "A  valaable  memoir  (M^oires  de  VAca- 
d4mie  Imp6riale  des  Sciences  de  8t  Petershourgj  VII  sSriCy  tome  xxxn, 
JVb.  C),  by  Herr  Ed.  Lindemann,  of  Pulkowa, '  On  the  magnitades  of  Bes- 
sel's  stars  in  the  Pleiades/  has  recently  reached  ns.  A  special  point  of 
interest  lies  in  the  fact  that  Professors  Pickeringand  Pritchardhavelike- 
wise  determined  the  brightness  of  many  of  these  stars  with  their  re8X)ect- 
ive  photometers,  each  assuming  the  magnitude  of  Merope^to  which  the 
other  stars  of  the  group  are  referred,  as  4*22.  Herr  Lindemann  has  al30 
adopted  the  same  magnitude  for  Meroi>e,  which  he  has  used  as  his  stand- 
ard star.  He  also  employed,  as  reference  stars,  Gelseno  and  Anon.  32,  the 
magnitudes  of  which  he  had  determined  to  be  5*27  and  6*51,  respectively. 
The  stars,  fifty-two  in  number,  were  each  observed  on  two  separate 
nights,  only  one  star  of  the  fifty-three  observed  by  Bessel  proving  too 
faint  for  Herr  Lindemann's  telescope  of  five  inches  aperture.  Compar- 
ing his  own  results  with  those  of  Professors  Pickering  and  Pritchard, 
Herr  Lindemann  finds,  on  the  whole,  a  very  gratifying  agreement; 
twenty-five  stars  observed  by  Professor  Pickering  showing  a  mean  ex- 
cess over  the  Pulkowa  observations  of  0*04  of  a  magnitude,  and  thirty- 
three  stars  observed  by  Professor  Pritchard  giving  a  mean  excess  of 
0*05.  Professor  Pritchard's  later  observations  give  a  yet  smaller  differ- 
ence, viz,  O'Ol  of  a  magnitude.  When  it  is  remembered  that  the  three 
photometers  employed— Herr  Lindemann  usingaZoellner  photometer — 
differed  entirely  in  principle,  construction,  and  method  of  ^employment, 
this  close  agreement  would  seem  to  indicate  that  each  may  be  relied 
upon  with  very  considerable  confidence  when  the  differences  of  stellar 
magnitude  determined  by  their  means  are  not  very  great.  The  stars 
Kos.  1,  4,  21,  31,  and  33  would  appear  to  be  variable,  and  possibly  two 
others  likewise.  Pogson's  scale  has  been  employed  for  the  conversion 
of  the  logarithm  of  the  light  of  the  star  into  magnitude."  {Nature j  De- 
cember 17, 1885.) 

Professor  Pickering  in  the  Proceedings  of  the  American  Society  for  Psyr 
chical  Research  has  tried  to  find  out  from  the  discussion  of  a  large  num- 
ber of  observations,  whether  the  knowledge  of  a  catalogue  magnitude 
of  a  star  on  the  part  of  a  recorder  exerts  through  the  medium  of  "  thought- 
transference  "  any  influence  upon  the  indei)endence  of  the  observers 
estimate.    His  conclusion  is  in  the  negative. 

ASTRONOMICAL  PHOTOaRAPHY. 

Photographic  map  of  tlie  heavens  m^tdCy  with  the  aid  of  two  objectives, 
by  Paul  and  Prosper  Henry. — "  In  their  first  attempts  at  stellar  photo- 
graphy the  Messrs.  Henry  had  especially  in  view  the  discovery  of  some 
rapid  means  for  the  construction  of  their  ecliptic  charts.  As  these  first 
attempts  gave  excellent  results,  M.  Mouchez  had  apparatus  constructed 
that  was  especially  adapted  to  stellar  photography  j  the  mechanical 
part  is  due  to  Gautier,  the  optical  part  being  the  work  of  the  Messrs. 
Henry.    This  new  instrument  consists  of  two  telescopes  in  juxtaposi- 
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tioo,  each  having  abont  the  Bame  focal  length  (3*60  meters),  and  aper- 

tines  of  0-24  meter  and  0*34  meter  respectively.    The  latter  telescope, 

which  serves  for  the  photography,  is  rendered  achromatic  for  chemical 

i^js ;  the  other  telescope  is  used  as  a  pointer  in  keeping  the  image  of 

tJie  star  at  exactly  the  same  point  of  the  photographic  plate  for  the 

x-eqoisite  length  of  time;  the  field  is  aboat  3^.    The  Messrs.  Henry 

Isave  recently  sacceeded  in  obtaining,  with  an  closure  of  one  hour,  a 

"Very  beautiful  proof,  which  has  been  presented  to.  the  Academy  by  M. 

3fouchez.    It  represents  an  expanse  of  about  5^  and  shows  2,790  stars 

^l)etween  the  5th  and  14th  magnitudes.    Such  a  chart  as  this  one,  ob- 

^tained  in  one  hour,  would  have  certainly  required  a  number  of  months 

to  prepare  by  ordinary  methods."    (BtUL  Astran.y  June,  1885.) 

Fkotographio  charts  of  reffions  of  the  Milky  TToy,  hy  Paul  and  Prosper 
JRenryj  of  the  Paris  Observatory. — "About  5,000  stars  between  the 
<th  and  15th  magnitudes  can  be  counted  on  the  plate  presented  to  the 
Academy  by  M.  Mouchez.  The  plate  shows  an  area  of  2^  15^  of  right 
ascension  by  3^  of  declination,  and  was  obtained  by  the  new  photo- 
graphic apparatus  described  in  vol.  n,  p.  289,  of  the  Bulletin  Astro- 
nomique.  In  order  to  avoid  confounding  flaws  in  the  plate  with  stiars 
three  successive  exposures  of  an  hour  each  were  made,  the  telescope 
being  moved  5'^  each  time,  so  that  each  star  is  represented  by  three 
points  forming  an  equilateral  triangle,  the  sides  being  5*'  in  length. 

"M.  Mouchez  estimates  that  6,000  similar  plates  would  be  required  to 
represent  the  whole  sky,  and  that  these  would  form  1,500  charts  of  the 
size  of  the  ecliptic  charts  of  the  Paris  Observatory.'^  {Bull.  Astron.j 
August,  1885.) 

Photograph  of  the  star  cluster  of  Perseus. — "  During  September,  1884, 
Dr.  Lohse  took  advantage  of  exceptionally  clear  nights  to  attempt  some 
star  photographs,  using  the  11-inch  refractor  belonging  to  the  Potsdam 
Observatory.  An  exposure  of  45  minutes  generally  sufficed  for  obtain- 
log  photographs  of  stars  as  Mnt  as  10th  to  11th  magnitude.  The  finder 
of  the  telescope  was  employed  as  a  pointer  in  correcting  the  errors  due 
to  the  driving  dock ;  but  it  would  have  been  better  to  point  the  telescope 
directly  by  means  of  an  eye-piece  inserted  in  the  photographic  cham- 
ber. Such  an  arrangement  has  been  invented  by  Mr.  Common.  Two 
successive  x>ositions  of  the  most  brilliant  star  of  the  group  have  always 
been  reproduced  for  the  purpose  of  fixing  upon  the  plate  the  position  of 
the  apparent  parallel.  The  sensitive  plates  were  furnished  by  Wratten 
and  Wainwright  of  London.  The  images  were  developed  by  a  concen- 
trated solution  of  oxalate  of  iron,  to  which  was  added  potassium  bro- 
mide. The  development  can  be  hastened  by  plunging  the  plates  for 
about  two  minutes  into  a  very  weak  solution  of  nitrate  of  chrysauiline. 
Dr.  Lohse  has  succeeded  in  this  way  in  photographing  a  certain  num- 
ber of  star  clusters,  and  in  particular  the  cluster  /  Persei,  which  Dr.  H. 
C.  Vogel  studied  in  1878.  A  negative  obtained  September  24  served 
to  identify  the  stars  by  micrometer  measures,  and  one  obtained  Sep- 
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tember  2G  served  to  determlDe  the  uagnitades.  The  plates  showed 
57  stiirs  between  the  Gth  and  lltli  magnitudes.  It  is  certain  that  the 
photographic  determination  of  the  relative  positions  of  so  many  stars 
repi^esents  a  very  considerable  economy  of  time,  and  also  guards  against 
personal  errors.  As  for  the  errors  of  the  photograph,  they  can  always 
be  detected  by  the  simultaneous  reproduction  of  a  squared  reticle.  Five 
successive  exposures' of  1"*,  4™,  9°>,  16™,  25™,  respectively,  were  made  for 
the  purpose  of  determining  the  magnitudes,  the  telescope  being  each 
time  moved  in  declination.  Five  series  of  images,  each  more  numerous 
than  the  last,  were  thus  obtained.  The  photo-chemical  effect  is  known 
to  be  proportional  to  the  intensitj^  of  the  light  and  to  the  time  of  the 
exposure ;  in  cases  of  equally  distinct  images,  therefore,  the  brightness 
of  the  stars  must  be  inversely  proportional  to  the  time  of  exposure. 
Dr.  Lohse  has  proceeded  upon  this  principle  in  determining  the  rela- 
tive magnitudes  of  the  stars  in  the  cluster  of  x  Fersei,  employing  Dr. 
Yogel's  actinometric  data.  (It  seems  that  the  photographic  intensities 
of  two  successive  magnitudes  are  in  the  ratio  of  1 :  3^  while  the  ratio  of 
intensities  as  seen  with  the  eye  is  that  of  1 : 2-5.)  Photographic  magni- 
tudes generally  agree  well  enough  with  optical  magnitudes;  still  there 
are  some  exceptions :  thus  a  red  star  called  8*5  by  Dr.  Yogel  is  marked 
10-5  by  Dr.  Lohse.  It  would  be  interesting  to  apply  the  same  process 
to  the  actinometric  study  of  variable  stars. 

We  must  not  neglect  to  speak  here  of  the  fact  that  MM.  Henry  have 
obtained  a  very  beautiful  photograph  of  the  star  cluster  of  Perseus 
at  the  Paris  Observatory.  They  succeeded  in  locating  609  stars  be- 
tween the  Cth  and  13th  magnitudes  included  within  1^  of  right  ascen- 
sion and  10-5  of  declination."    (Bull,  Aairon.j  March,  1885.) 

Stellar  pliotography  at  Harvard  College  Observatory. — By  the  aid  of  the 
Bache  fund  an  important  investigation  has  been  undertaken  in  stellar 
photography.  It  is  found  that  stars  as  faint  as  the  6th  magnitude,  in 
any  part  of  the  sky,  can  be  readily  photographed,  even  without  clock- 
work; while  near  the  pole,  where  the  diurnal  motion  is  slower,  stars 
as  faint  as  the  14th  magnitude  may  be  photographed  in  like  manner. 
These  results  have  much  value  as  a  means  of  determining  the  relative 
positions  and  biightncssof  different  stars.  Charts  of  regions  five  de- 
grees square  can  also  be  photographically  prepared  and  enlarged  by 
photolithography  to  the  scale  of  the  maps  drawn  by  Ohacornac  and 
Peters.  The  spectra  of  stars  have  all  been  photographed  with  much 
success.  Stars  as  faint  as  the  8th  magnitude  give  photographic  spec- 
tra in  the  i>aper  prints,  from  which  the  lines  can  be  distinctly  seen.  Mr. 
W.  H.  Pickering  has  rendered  important  aid  in  this  investigation.  A 
part  of  his  researches  upon  the  possibility  of  photographing  the  solar 
corona,  except  during  an  eclipse,  was  conducted  at  the  Observatory  and 
the  results  published  in  Science, 

The  first  stellar  photographs  ever  taken  were  those  of  a  Lyree,  by  the 
elder  Bond,  at  the  Harvard  Observatory,  in  1850.    In  1857  his  son  car- 
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ried  similar  investigations  much  further.  At  first,  however,  they  were 
unable  to  obtain  clear  images  of  stars  of  the  2(1  magnitude,  while 
now  it  is  possible  to  print  those  of  the  14th,  or,  in  other  words,  to 
transfer  to  paper  an  image  produced  by  au  object  only  a  hundred-thou- 
sandth jiBTt  as  bright  as  formerly.  Professor  Pickering's  researches 
bave  been  carried  on  with  an  instrument  that  he  has  devised  himself, 
in  which  a  Voigtlander  portrait  lens  of  8  inches  aperture  and  44  inches 
focus  has  been  reground  and  mounted  equatorially.  It  is  driven  by 
clockwork,  having  a  Bond  spring-governor,  controlled  electrically  by  a 
sidereal  clock. 

We  have  already  referred  (under  Kebula*)  to  the  fact  that  Professor 
ftckering  has  found  upon  one  of  his  plates  a  trace  of  the  nebulae  around 
ifaia,  discovered  by  the  Ilenrys  at  Paris. 

Stellar  pkotograj^hy  at  the  Cape  Observatory. — dp  wards  of  one  hundred 
Successful  photographs  have  been  obtained  towards  the  completion  of  a 
photographic  Durchmusterung  of  the  southern  heavens.    Each  photo- 
graph covers  a  square  of  G^  on  the  side,  and  shows  all  stars  similar  in  mag- 
nitude to  those  of  Argelander's  Durchmusterung.    The  lens  employed 
i^  a  '*  rapid  rectilinear  lens,''  composed  of  two  combinations,  having  an 
«^perture  of  6  inches  and  a  focal  length  of  about  52  inches.    The  exposure 
^^f  each  plate  is  one  hour,  and  the  plates  are  the  most  sensitive  "Paget 
Ory  plates,"  specially  made  for  that  purpose.    Mr.  Finlay,  of  the  Cape 
^3bservatory,  stated  at  a  meeting  of  the  Li  verpool  Astronomical  Society,  on 
October  13, 1885,  that  a  9-inch  lens  had  been  ordered  and  would  soon  be 
^••eady.    It  is  proposed  to  divide  the  whole  southern  hemisphere  into  sixty 
squares, each  one  overlapping  another  adjoining  it.    Two  plates  are  taken 
^Df  each  picture,  so  as  to  avoid  any  mistake.    The  work  will  take  from 
Three  to  four  years,  and  will  comprise  1,000  pictures.    Mr.  C.  Eay  Woods 
lias  been  put  in  charge  of  this  work,  and  he  intends  to  continue  at  the 
Oape  the  work  of  photographing  the  corona,  which  he  lately  undertook, 
'Under  Dr.  Huggins'  direction,  in  Switzerland. 

COMETS. 

Theory  of  comets^  tails :  Les  syndynames  et  les  synchrones  dans  Ics  corndtes, 
25  pp.,  1  plate,  4to.  Les  syndynames  et  les  synchrones  de  la  comdte  Pons- 
Brooke.  2^PP«9 1  plate,  4to. — "M.  Bredichin,  while  sharing  some  of  Bes- 
sePs  ideas  concerning  the  existence  of  a  repulsive  force,  has  succeeded 
in  developing  a  complete  theory  concerning  the  tails  of  comets;  a  theory 
which  accounts  very  satisfactorily  for  most  of  the  observed  phenomena. 
M.  Bredichin  applies  the  name  syndyname  to  the  parabolic  curve  in  which 
the  particles  of  the  tail  that  have  successively  left  the  nucleus  under  the 
influence  of  a  given  repulsive  force  //,  are  disposed  at  the  moment  of 
observation.  The  synchrone  is  the  curve  in  which  occur  the  particles 
that  have  left  the  nuclens  at  the  same  time  under  the  influence  of  sev- 
eral forces  /i,  //',... . 
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**  Tli(^  synchronic  lines  are  limited  and  intersected  by  tbe  syndynames 
of  the  edges  of  the  tail.  In  the  case  of  the  Donati  comet,  Korton  foand 
these  lines  to  be  nearly  straight,  passing  near  the  nucleus.  According 
to  Bredichin,  the  synchrones  are  rather  circles  of  great  radius,  the  ra- 
dius for  each  comet  increasing  and  diminishing  with  the  radius  vector. 
When  the  emission  of  matter  is  intermittent,  the  synchronic  circles 
signalize  the  maxima  by  clear  bands  converging  toward  the  nucleus. 
The  clear  bands  are  really  hollow  conoids,  more  or  less  flattened  in  the 
direction  of  the  plane  of  the  orbit. 

^'  In  the  two  memoirs  before  us,  which  are  taken  from  the  Annals  of  the 
Moscow  Observatory,  M.  Bredichin  successfully  applies  his  theory  to  dif- 
ferent comets,  of  which  we  possess  sufficiently  accurate  drawings,  and 
especially  to  the  comet  of  1744  and  to  the  Pons-Brooks  comet  (1884). 
They  also  contain  a  reproduction  of  the  refutation  of  the  criticisms  of 
M.  Marcuse."    (Badau,  Bull.  Astron.^  September,  1885.) 

Computation  of  comet  orbits. — In  the  twentieth  volume  of  the  Vtertel- 
jahrsschrift  der  Astronomischen  OesellsoJiaft  (pp.  287-312)  will  be  found 
in  full  Professor  Weiss's  exceedingly  interesting  report  on  the  present 
state  of  the  computations  of  the  orbits  of  comets,  presented  at  the  meet- 
ing of  the  Gesellschaft  On  the  19th  of  August,  1885.  Nature  contains 
the  following  report  of  this  communication: 

"Of  the  twelve  periodical  comets  returned  at  different  times  to  their 
perihelion,  eight  had  again  been  regularly  determined  by  the  same  cal- 
culators. Of  the  remaining  four,  three  were  removed  from  our  present 
care :  Biela's,  which,  as  was  known,  had  been  lost  to  observation,  and  the 
comets  of  Halley  and  Pons-Brooks,  whose  next  perihelion  lay  too  remote 
in  the  future.  There  was  consequently  but  one  periodical  comet  (Bror- 
sen's)  to  be  taken  account  of.  As  to  the  remaining  non-returning  comets, 
of  the  108  which  had  appeared  in  this  century,  forty-one  were  to  be  re- 
garded as  settled ;  twenty- three  had  their  orbits  pretty  well  determined. 
In  the  case  of  fifty-eight  comets  a  new  calculation  of  the  orbit  was  desir- 
able for  various  reasons,  and  in  all  forty-six  had  yet  to  be  calculated  de- 
finitely. There  was,  therefore,  a  wide  field  of  labor  open.  Professor 
Weiss  accordingly  sought  to  commend  to  the  society  the  establishment 
of  a  common,  calculation  bureau  on  the  settlement  of  the  questions  at 
issue,  while  the  exact  detailed  treatment  of  a  particular  comet  should 
in  future,  as  hitherto,  be  left  to  the  initiative  of  a  single  calculator.  In 
the  discussion  following  this  address,  Staatsrath  Struve  argued  against 
the  founding  of  such  a  bureau  on  the  ground  that  the  comets  were  of 
too  peculiar  a  nature  to  accommodate  themselves  to  the  methodic  treat- 
ment of  a  calculation  bureau." 

HoletscUelc:  Uber  die  Bahneines  Konieterij  der  -  •  •  nicht  aus  den  ^m- 
Hemtrahlen  heraustreten  Jcann  Wiener  Sitzungaberichtej  December,  1883, 
(SS:  1099-1162.)— It  will  be  remembered  that  at  the  time  of  the  total 
eclipseof  May  17, 1882,  the  French,  English, and  Italian  astronomers  who 
met  at  Sohag,  Egypt,  observed  the  presence  of  a  comet  near  the  sun; 
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it  was  photographed  by  TaochiDi  and  Schuster,  and  a  drawing  made 
of  its  tail  by  Tripled;  bat  the  comet  was  not  seen  again.  It  was  this 
incident  that  induced  Herr  Holetschek  to  determine  the  conditions 
that  must  be  fulfilled  by  the  orbit  of  a  comet  that  remains  concealed 
by  the  sun's  rays  during  the  time  that  its  absolute  brightness  (deter- 
mined simply  by  the  formula  J=:  -^-3)  is  sufficient  to  admit  of  its  dis- 
covery. 

Herr  Holetschek  judges  from  the  examples  furnished  by  the  comets 
of  the  last  ten  years  that  the  magnitude  of  a  comet  remaining  invisible 
at  its  perihelion  cannot  be  greater  than  from  0*06  to  0*12  for  an  elon- 
gation approaching  15^,  certainly  not  for  one  of  22-5o  (the  calculation 
was  made  for  these  two  elongations).  In  order  that  it  may  remain  vis- 
ible in  the  two  branches  of  its  orbit,  its  orbit  must  offer  a  certain  sym- 
metry in  reference  to  the  earth's  radius  vector ;  the  heliocentric  latitude 
of  the  perihelion  must  then  be  sufficiently  small,  and  the  comet  must  be 
in  conjunction  with  the  sun  at  the  time  of  its  passing  its  perihelion. 

These  results,  which  are  not  at  all  rigorous,  suffice  to  show  that  the 
unobserved  perihelion  transits  of  comets  may  not  be  as  infrequent  as 
would  have  been  supposed.  We  know  of  periodic  comets  whose  re- 
turns sometimes  elude  observation.  But  there  are  others  which  would 
have  always  remained  unknown  if  their  transit  had  occurred  at  any 
other  time  of  the  year  5  such,  for  example,  is  the  comet  of  1821  (ig[=0.09, 
1=1060).  The  Sohag  comet  belongs  very  probably  in  the  same  cate- 
gory as  this  last ;  its  perihelion  distance  must  have  been  very  small. 
(Badau,  Bull.  Astron.jJuly,  1885.) 

OaU^s  supplementary  list  of  recent  comets. — Dr.  J.  G.  Galle,  the  emi- 
nent director  of  the  Breslau  Observatory,  has  communicated  to  the 
y€tckrichten*  (Nos.  2665  and  2666)t  a  most  valuable  summary  of  the 
orbit  elements  of  comets  from  1860  to  1864,  with  a  similar  list  of  newly 
computed  orbits  of  comets  earlier  than  1^60.  Brief  notes  generally  re- 
lating to  the  discovery  and  period  of  visibility  of  the  comet,  and  to  the 
elements  given,  accompany  each  orbit. 

Dr.  OaUe's  paper  has  been  reprinted  in  Siriusy  vol.  18,  and  a  transla- 
tion of  the  portion  relating  to  comets  since  1860  has  api>eared  in  the 
Sidereal  Messenger  (vols.  4  and  5).  The  present  list  is  supplementary  to 
the  csUalogue  given  in  the  third  edition  of  ^^  Olbers'  Methode  zur  Be- 
recbnuug  der  Gometenbahnen,"  so  that  taken  in  connection  with  the 
latter  it  forms  the  most  complete  catalogue  of  comets  that  is  now 
available.  At  the  end  of  the  year  1884  the  number  of  different  comets 
of  which  orbits  have  been  computed  was  302.    The  number  of  appari- 

*  Uel>eri0cht  fiber  die  Bahn-Elemente  der  seit  dem  Jahre  1860  exschienenen  Cometen, 
sowie  fiber  nen  berecbnete  oder  yerbesserte  Bahnen  yoq  Cometen  der  frfiheren  Zeit, 
t  See  alsQ  A$tran.  Nachr.,  26&5L 
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tioDS  of  comets,  inclnding  the  present  recorded  retnrns  of  periodic 
comets,  is  considerably  greater : 

D'Arrest's  comet  has  been  observed  4  times. 
Biela's  comet  has  been  observed  6  times. 
Brorsen's  comet  has  been  observed  5  times. 
Encke's  comet  has  been  observed  23  times. 
Faye's  comet  has  been  observed  6  times. 
Halley's  comet  has  been  observed  7  times. 
Pons^s  comet  has  been  observed  2  times. 
TempePs  (1)  comet  has  been  observed  3  times. 
Tempel's  (2)  comet  has  been  observed  2  times. 
'    Tempers  (3)  comet  has  been  observed  2  times. 
Tattle's  comet  has  been  observed  3  times. 
Winnecke's  comet  has  been  observed  4  times. 

Accordingly,  67—12=55  repeated  apparitions  are  to  be  added,  bring- 
ing up  to  357  the  total  of  the  observed  appearances  of  comets.  In  this 
summary,  of  coarse,  no  allowance  is  made  for  the  great  uncertainty  of 
many  of  the  older  orbits,  or  for  the  fact  that  in  some  cases  it  is  doubt- 
ful whether  the  same  periodic  comet  has  been  seen. 

The  co|hets  are  arranged  strictly  in  the  order  of  their  perihelion  pas- 
sage. This  is  a  long-established  system  and  one  possessing  numerous  ad- 
vantages ;  furthermore,  it  has  lately  been  made  the  rule  of  the  Astronom- 
ische  OesellschafL  The  uncertainty  sometimes  existing  in  the  designa- 
tion of  particular  comets  during  the  year  of  discovery  can  always  be 
easily  removed,  for  the  time  being,  by  the  addition  of  the  name  of  the 
discoverer.  Moreover,  a  strict  adherence  to  this  system  of  numbering 
comet^s  in  each  year  has  become  necessary  of  late,  partly  on  account  of 
the  great  number  of  comets  discovered,  and  partly  on  account  of  the  con- 
siderable increase  of  the  known  periodic  comets  during  the  last  forty 
years.  The  actually  observed  returns  of  these  comets  must  of  course  be 
arranged  with  the  other  comets.  Since  in  many  cases  the  periodicity  has 
first  been  established  at  the  second  apparition,  and  in  a  few  cases  at  the 
third,  the  exclusion  of  periodic  comets  from  the  list  of  apparitions  of 
each  year  would  frequently  cause  annoying  changes  in  the  designa- 
tions of  earlier  years.  In  the  publications  of  the  past  ten  years  the 
periodic  comets,  particularly,  have  led  to  a  great  many  differences  in 
the  designation  of  comets,  an  evil  which  is  not  merely  of  a  theoretical 
nature,  but,  for  those  who  often  have  occasion  to  refer  to  the  literature 
of  comets,  is  one  which  carries  with  it  very  real  and  practical  incon- 
veniences, frequently  necessitating  much  troublesome  comparison  of 
observations,  or  of  ephemerides,  to  decide  what  comet  is  really  referred 
to.  Especially  in  years  in  which  a  great  many  comets  are  seen,  if  the 
names  of  the  discoverers  are  not  given,  not  only  is  there  great  loss  of 
time,  but  besides  this  mistakes  easily  occur. 
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ComeU  o/1883.»— The  great  comet  of  1882  (1882  II),  which  excited 
so  much  interest  in  the  latter  part  of  the  year  1882,  was  visible  to  the 
naked  eye  till  February,  1883,  and  with  the  telescope  was  followed,  in 
the  southern  hemisphere,  to  the  middle  of  the  year,  the  last  accurate 
observation  being  on  May  26,  at  Cordoba.  The  comet  was  seen  again 
on  June  1  at  the  same  place,  but  was  too  faint  to  admit  of  a  satisfactory 
determination  of  its  position.  It  was  then  at  a  distance  of  5*1  from  the 
sun  and  4*4  from  the  earth.  In  addition  to  this  comet,  two  others  were 
visible  during  the  year,  1883  I  and  1884  I ;  and  a  comet  discovered  on 
January  7, 1884,  was  found  to  have  passed  perihelion  on  December  25, 
1883,  and  is  accordingly  catalogued  with  the  comets  of  the  latter  year. 
A  comet  was  also  reported  as  Comet  c,  1883,  on  September  11,  but  it 
proved  to  be  a  nebula;  and  a  second  comet,  with  a  tail  2^  or  3^  long, 
was  reported  as  seen  before  sunrise  at  Tasmania  on  the  mornings  of 
December  25  and  27, 1883.  Nothing  more  is  known  of  it.  Two  other 
comets  have  passed  perihelion  during  the  year,  but,  owing  to  unfavora- 
ble circumstances,  have  not  been  seen — D' Arrest's  comet  on  January  13, 
1883,  and  TcmpePs  comet  of  1873,  on  November  20. 

Comet  1883  I : 

=  Comet  a  1863. 

=  Swift-Brooks  Comot. 


Comet  1883  II : 

=  Cometal884. 
=  Boss's  </Omet. 


Discovered  February  23,  by  W.  R.  Brooks  of 
Phelps,  N.  Y.,  and  on  the  same  day,  a  few  hours 
later,  by  Swift,  at  Bochester.  The  comet  had 
already  passed  perihelion  (on  February  18).  Its  orbit  does  not  resem- 
ble any  previously  computed,  nor  does  it  show  any  signs  of  eccentricity. 
The  spectrum  was  of  the  ordinary  three-band  type. 

This  comet  was  discovered  by  Boss,  an  amateur 
observer,  at  Elsternwick,  near  Melbourne,  Australia, 
on  January  7, 1884.  The  spectrum  showed  faintly 
the  three  hydro- carbon  lines.  A  careful  discussion  of  the  orbit  has 
lately  been  made  by  Mr.  Bryant.  The  observations  are  few  and  not 
very  satisfactory,  and  Mr.  Bryant  finally  based  his  results  on  Tebbutt's 
observations  alone.  Two  sets  of  elements  were  derived ;  one  gave  a 
period  of  eighty- seven  yeiars,  and  the  other  ninety-four  years,  but  both 
orbits  satisfy  the  observations. 

Comets  0/1884. — Of  the  five  comets  visible  during  the  year,  four  were 
l>eriodic — two  of  these  of  short  i>eriod,  and  observed  apparently  for  the 
first  time  at  this  return.  The  first  comet  discovered  during  the  year 
has  just  been  described  as  Comet  1883  II.  The  second  discovery  was 
by  Barnard  on  July  16,  and  the  third  by  Wolf,  on  September  17.  To 
these  we  add  Encke's  Comet,  1885  I,  detected  by  Tempel,  at  Arcetri,  on 
December  13,  and  the  Pons-Brooks  Comet,  which  passed  perihelion  on 
January  25.  To  complete  the  list  we  should  mention  a  suspected  comet 
to  which  some  interest  is  attached :  A  faint  nebulous  object  was  found 

*  This  section  is  purposely  made  to  include  the  comets  of  1883^  1884^  and  1885,  in  or- 
der to  complete  former  records. 
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by  Spitaler  with  the  27-inch  refractor  of  the  Vienna  Observatory,  while 
searching  for  Comet  1868  III,  on  the  morning  of  May  26, 1884.  A  period 
of  almost  unexampled  bad  weather  followed,  and  on  June  17  and  18  the 
of  nebula  was  missing.  Schulhof  seems  to  think  it  improbable  that  this 
was  the  comet.  Brorsen's  Comet,  which  has  a  period  of  about  five  and 
one-half  years,  was  due  at  perihelion  in  September,  1884,  but  owing  to 
its  unfavorable  situation  it  seems  to  have  escaped  observation. 

Comet  1884  I : 

=  Comet  h  1883. 

=  Pons-Brooks  Comet. 

=  Pons  Comet  1812. 


A  faint  telescopic  comet  was  discovered  by 
Brooks  on  September  1, 1883,  and  it  soon  prave<l 
to  be  a  comet  which  had  been  discovered  origi- 
nally by  Pons,  at  Marseilles,  on  July  20, 1812 — 
one  of  a  group,  of  which  Halley's  Comet  is  another  member,  having  a  period 
of  about  seventy-five  years  and  an  aphelion  a  little  beyond  the  orbit  of 
Neptune.  Schulhof  and  Bossert's  careful  rediscussion  of  the  observa- 
tions of  1812  had  placed  the  return  to  x>erihelion  on  September  3, 1884, 
whereas  perihelion  passage  was  actually  found  to  take  place  on  January 
26.  A  closer  agreement  (the  error  was  only  y^  of  the  whole  amount) 
could  hardly  have  been  expected,  considering  that  the  older  observa- 
tions extended  over  barely  two  months.  The  corrected  elements  make 
the  period  71*56  Julian  years.  As  the  second  member  of  this  group  to 
return  to  perihelion,  this  comet  had  been  looked  for  with  considerable 
interest,  and  that  interest  was  subsequently  increased,  when  observa- 
tion showed  the  rapid  changes  suffered  by  the  head  in  approaching  the 
sun,  and  the  curious  fluctuations  in  the  brightness  of  the  nucleus.  On 
the  evening  of  September  22  the  comet  was  described  as  a  faint,  round 
nebula,  with  a  nucleus  of  the  12th  magnitude.  On  September  23  the 
nucleus  had  become  as  bright  as  the  8th  magnitude.  This  central  mass, 
according  to  Schiaparelli,  was  not  a  point  of  light,  but  had  an  appre- 
ciable diameter,  and  an  irregular  outline.  It  now  diminished  quite 
rapidly  in  brightness,  and  was  not«d  as  the  9th  magnitude  on  Sep- 
tember 29.  Another  outburst  occurred  on  January  1, 1884,  and  a  care- 
ful series  of  photometric  observations  was  obtained  by  Dr.  Mueller,  of 
Potsdam.  The  nucleus  became  as  bright  as  a  star  of  the  7th  mag- 
nitude, the  change  in  brightness  amounting  to  more  than  a  magnitude 
in  about  an  hour  and  a  half.  The  comet  was  visible  to  the  naked  eye 
from  November  20  to  March  3,  and  at  its  brightest,  with  a  tail  6^ 
long,  it  was  a  fairly  conspicuous  object  in  our  southwestern  sky.  The 
spectrum  on  the  24th  and  27th  of  September  showed  nothing  unusual. 
On  January  1  Yogel  found  a  continuous  spectrum  of  considerable  inten- 
sity, in  which  two  bright  lines  were  suspected  in  the  yellow.  The  bands 
were  fainter  in  the  nucleus  than  in  the  parts  immediately  surround- 
ing it.  Yogel  concludes  from  his  observations  that  in  consequence  of 
the  rapid  condensation  of  the  cometary  matter  into  a  bright  nucleus  of 
several  seconds  in  diameter,  a  considerable  increase  in  temperature 
must  have  taken  place,  by  which  the  most  refrangible  band  in  the  comet's 


=  Comet  0  1884. 
=  Wolfs  Comet. 
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8pectram  increased  so  in  intensity  that  it  almost  equaled  the  bright- 
ness of  the  middle  band,  in  the  green,  and  decidedly  surpassed  the 
band  in  the  yellow. 

Comet  1884  II :  A  comet  first  seen  by  Barnard,  at  Nashville, 

=  Comet  h  1884.  Tenn.,  on  the  night  of  July  16.    During  the  whole 

=  Barnard>8  Comet,  period  of  its  visibility  (to  about  November  20)  it 
remained  an  inconspicuous  object.  The  changes  in  brightness,  aa  in 
other  comets  recently  observed,  was  neither  uniform  nor  consistent 
with  the  law  of  reflected  light.  The  comet  was  found  to  move  in  an 
elliptic  orbit  with  a  period  of  about  5*4  years,  the  elements  bearing  a 
very  close  resemblance  to  those  of  De  Vice's  lost  comet  (1844  I),  though 
the  two  do  not  appear  to  be  identical.  The  spectrum  showed  two  of 
the  cometary  bands,  the  middle  one  and  that  in  the  red ;  the  third  was 
only  suspected.  This  comet  perhaps  belongs  to  the  fainter  class  of 
those  revolving  in  a  short  period,  and  this  year  was  probably  observed 
under  somewhat  favorable  circumstances.  Perihelion  was  passed  on 
August  16. 

Comet  1884  III :        Discovered  by  Max  Wolf,  at  Heidelberg,  on  Sep 

tember  17,  and  independently,  with  the  spectro- 
scope, by  Oopeland,  at  Dun  Echt,  on  September  22. 
The  last  observation  appears  to  have  been  by  Young,  at  Princeton,  on 
April  6, 1885.  This  comet,  like  the  preceding,  was  moving  in  an  ellipse 
of  short  period  (6f  years),  and  one  of  the  most  interesting  facts  in  con- 
nection with  it  was  the  near  approach  (about  8,000,000  miles)  that  it 
must  have  made  to  Jupiter  in  May,  1875.  It  seems  not  at  all  improb- 
able that  from  the  perturbations  experienced  at  that  time,  it  was  brought 
into  its  present  orbit.  Erueger  has  pointed  out  that  at  the  returns  (con- 
sistent with  a  period  of  6f  years)  in  1871  and  1878  the  comet  was  unfa- 
vorably situated  for  observation.  In  1864  and  again  in  1891  the  situ- 
ation is  favorable,  if  we  can  suppose  that  it  follows  the  same  path  as 
now.  During  the  whole  period  of  its  visibility  the  comet  was  an  insig- 
nificant object  physically.  The  spectrum  as  observed  at  Nice  was  cpn- 
tinuous,  with  the  three  cometary  bands.  Perihelion  was  passed  on  No- 
vember 17. 

CameU  ofl8S5. — ^During  the  year  1885  seven  comets  have  been  under 
observation ;  two  were  discovered  by  Barnard,  two  by  Brooks,  and  one 
by  Fabry,  a  student  at  the  Paris  Observatory.  Two  of  the  known  pe- 
riodic comets,  Encke's  and  Tuttle's,  were  expected  to  return  this  year 
and  both  were  found.  Two  other  periodic  comets,  Tempel's  1867  n, 
and  Tempel-Swift  1869  III,  were  also  expected,  and  were  carefully 
looked  for;  but  they  were  unfavorably  situated,  and  seem  to  have 
passed  unobserved.  A  suspicious  object,  thought  to  have  been  Tempel's 
<)omet  1867  II,  was  observed  at  Geneva  in  March,  but  its  identity  was 
4iot  fully  established. 

H.  M\s.  15 25 
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Comet  1885  I : 

=Comet  d  1884. 
=£Dcke'B  Comet. 


Comet  1885  II : 

= Comet  a  1885. 
=  Barnard's  Comet. 


Encke's  comet,  at  this  its  twenty-third  return,  was 
found  by  Tempel,  at  Arcetri,  on  December  13, 1884, 
close  to  the  place  given  by  Backlund's  ephemeris — a 
faint  nebulous  mass  without  any  defined  nucleus.  By  the  1st  of  Febru- 
ary a  condensation,  situated  a  little  eccentrically,  as  in  1881,  was  seen, 
and  by  the  middle  of  February  the  faint  trace  of  a  tail  was  visible. 
Perihelion  occurred  on  March  7.  The  comet  showed  quite  a  bright 
banded  spectrum,  while  the  continuous  spectrum  of  the  nucleus  was 
made  out  only  with  considerable  difficulty. 

A  telegram  was  received  on  July  9,  at  Harvard 
College  observatory,  from  Prof.  L.  Swift,  of 
Rochester,  announcing  the  discovery  of  a  comet  by 
Prof.  £.  E.  Barnard  on  the  evening  of  July  7,  at  Yanderbilt  University, 
Kashville,  Tenn.  The  position  given  was  identical  with  a  nebula,  No. 
4301,  of  HeracheVs  Oeneral  Catalogue^  and  the  announcement  dispatches 
were  delayed  until  the  fact  of  the  non-identity  was  established.  The 
comet  was  seen  at  Cambridge  on  the  night  of  July  9.  On  the  11th 
of  July,  as  observed  by  Charlois,  at  Nice,  it  consisted  of  a  nucleus 
of  the  105  magnitude,  surrounded  by  a  faint,  irregular  nebulosity 
about  l'*5  in  diameter.  Professor  Toung,  observing  with  the  23- 
inch  refractor  at  Princeton,  describes  the  comet  during  July  as  about 
three  quarters  of  a  minute  of  arc  in  diameter,  somewhat  elongated,^ 
and  much  condensed  in  the  center,  though  without  any  true  stellar 
nucleus ;  no  structure  of  jets  or  envelopes  could  be  made  out.  There 
was,  however,  a  faint,  slightly  fan-shaped  tail  from  2''5  to  4cf  long,  di- 
rected at  a  position  angle  of  about  35^.  Professor  Young  found  the 
spectrum  almost  continuous,  the  usual  cometary  bands  being  visible 
only  as  three  slight  intensifications  of  brightness  upon  the  uniform 
background.  A  similar  spectrum  was  observed  at  Nice.  The  comet 
appears  to  have  been  seen  as  late  as  September  2.  Several  sets  of  ele- 
ments have  been  computed ;  the  peculiarity  of  the  orbit,  its  great  peri- 
helion distance,  being  brought  out  by  all.  The  perihelion  distance,  (2*5) 
is  greater  than  in  the  case  of  any  other  comet  hitherto  computed,  (except- 
ing the  extraordinary  one  of  1729,  which  did  not  approach  the  sun  within 
four  times  the  earth's  mean  distance.  A  coi^ecture  having  been  ex- 
pressed by  Faye  and  Krueger  that  the  orbit  might  be  elliptic,  Dr.  Lamp 
computed  elliptic  element,  and  found  a  period  of  eighty-seven  hundred 
years,  He  remarks,  however,  that  owing  to  the  uncertainty  in  the  single 
observations  employed,  his  results  can  hardly  be  considered  as  decisive, 
and  the  orbit  may  yet  turn  out  parabolic.  The  comet  passed  perihelion 
in  the  early  part  of  August,  the  several  orbits  thus  far  computed  ranging 
in  this  element  frt)m  August  1  to  9. 

Discovered  by  W.  R.  Brooks,  of  Phelps,  N.  Y.^ 
on  August  31,  1885,  and  also,  independently,  by 
A.  A.  Common,  at  Ealing,  on  September  4.    Pro- 
fessor Pickering,  who  obtained  the  first  accurate  position,  Septem- 


Comet  1885  III : 

=  Comet  0  1885. 
=  BrooWs  Comet. 
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ber  2,  describes  the  comet  as  of  about  the  9tli  magnitude,  with  circular 

nebulosity  2'  in  diameter,  some  central  condensation,  and  no  tail.    It 

changed  very  little  from  this  during  the  few  weeks  it  was  visible. 

-According  to  Dr.  H.  Oppenheim^s   orbit,  perihelion  was  passed  on 

-August  10,  and  the  comet  steadily  decreased  in  brightness  from  the 

^^^e  of  discovery.    The  nearest  approach  to  the  earth  seems  to  have 

*^^en  about  September  25. 

^-^^met  1885  IV:  This  comet,  originally  discovered  by  M^chain  in 
^roniet  h  1885.  1790,  and  rediscovered  by  Tuttle  in  1858,  was  found 
=TutUe»8  Comet,  ^t  this  retum  by  Perrotin  and  Charlois  at  the  Nice 
=  Comet  1858 1  Observatory  on  August  8,  and  was  observed  on  each 
=  Comet  1871  III.     ^^  ^^^  following  days  to  August  13,  by  Charlois. 

'--- Owing  to  the  faintness  of  the  comet  and  its  slight 

levation  above  the  eastern  horizon  at  sunrise,  observation  was  possi- 
le  for  only  ten  or  fifteen  minutes.  M.  Oharlois  describes  the  comet 
a  white  spot,  about  2'  in  diameter,  without  any  central  con- 
^^ensation.  On  August  10,  with  exceptionally  good  atmospheric  condi- 
^^=^onR,  he  thought  the  nebulosity  was  elongated  in  the  direction  of  the 
^^Xieridian. 

Herr  Bahts,  of  Koenigsberg,  has  taken  up  the  work  of  Tie^hler,  and 
a8  deduced  an  orbit  fix)m  the  observations  of  1853  and  1871-'72,  with 
X>erturbations  by  Mercury,  Venus,  the  Earth,  Mars,  Jupiter,  Saturn, 
.nd  Uranus,  to  July  11,  1885.    He  obtains  a  period  of  revolution  of 
3*76  years,  with  x>erihelion  passage  on  September  11,  1885. 


^3omet  1885  V : 

=Conjet  / 1885. 
=Brook8'8  Comet. 


Discovered  by  Brooks  on  December  26,  1885,  or 
more  than  three  weeks  after  the  two  following 
comets.  It  was  also,  independently,  discovered  by 
^^feamard  on  the  evening  of  'December  27,  making  the  third  comet 
^und  by  Barnard  in  1885,  and  the  second  by  Brooks.  It  is  described 
circular,  about  3'  in  diameter,  equivalent  to  a  star  of  the  9th  mag- 
itude,  and  with  a  strong,  eccentrically  placed  condennation.  The 
X^rovisioual  elements  computed  by  Chandler  and  Wendell  show  that  the 
^^somet  is  growing  fainter,  having  passed  perihelion  on  November  29. 

;ometl886. ..  (Fabry): 

=  Comet  d  1885. 
=  Fabry's  Comet. 


Discovered  on  December  1,  1885,  by  M. 
Fabry,  a  student  iit  the  Paris  Observatory, 
where  he  had  been  engaged  for  about  three 
Xnonths  in  a  search  for  new  comets,  with  the  equatorial  coud^.    At  the 
Tiime  of  discovery  the  comet  presented  the  appearance  of  a  faint  round 
iiebalosity  (12th  magnitude)  about  1'  in  diameter,  with  a  small,  central, 
Htellar  nucleus.   On  December  9  it  was  observed  to  be  eloujiijated  in  the 
'position  angle  of  87°.    According  to  a  calculation  of  its  orbit  made  by 
M.  Lebeuf,  perihelion  passage  occurs  on  April  5, 1886.    The  distance 
from  the  Earth  decreases  till  the  end  of  April,  when  the  theoretical 
brightness  will  be  nearly  500  times  as  great  as  on  the  date  of  dis- 
covery. 
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Comet  18^. . .  (Babnabd)  : 

=  Comet  e  1885. 
=  Banard's  Comet. 


This  comet,  the  second  discovered  by 
Barnard  during  the  year,  was  foundin  the 
constellation  Taurus  on  December  3, 1885. 
It  is  described  by  Tempel,  on  December  10,  as  somewhat  brighter  than 
Fabry's  comet,  small,  about  equal  to  a  nebula  of  class  II,  with  a  star- 
like center.  Elements  and  ephemeris  thus  far  published  show  that  the 
comet  is  increasing  in  brightness,  and  that  it  does  not  reach  perihelion 
till  May,  1886.  Dr.  Oppenheim's  ephemeris  places  the  maximum  bril- 
liancy  about  May  25,  nearly  400  times  as  bright  as  at  discovery  j  but 
its  proximity  to  the  sun  at  this  time  will  detract  considerably  from  its 
splendor. 

Periodic  comets  due  in  1886. — Of  the  now  somewhat  numerous  list  of 
comets  of  short  period,  two  will  be  due  at  perihelion  in  the  ensuing 
year:  (1)  The  comet  Tempel-Swift,  or  1869  III,  and  1880  IV,  which  is 
likely  to  return  under  circumstances  that  will  render  observations  im- 
practicable, so  far  at  least  as  a  judgment  can  be  formed  without  actual 
calculation  of  the  perturbations ;  (2)  Winnecke's  comet,  last  observed 
in  1875,  its  track  in  the  heavens  near  the  perihelion  passage  in  Decem- 
ber, 1880,  not  allowing  of  the  comet  being  seen  at  that  return ;  the  per- 
turbations may  be  very  sensible  during  the  present  revolution }  neglect- 
ing their  effect,  the  mean  motion  determined  by  Professor  Oppolzer  for 
1880  would  bring  the  comet  to  perihelion  again  about  August  24*5 
-  -  •  The  actual  orbit  of  Winnecke's  comet  approaches  very  near 
to  that  of  the  planet  Jupiter  in  heliocentric  longitude  110^,  at  which 
point  the  comet  arrives  seven  hundred  and  twenty  days,  or  1'97  years, 
before  perihelion  passage;  the  distance  between  the  two  orbits  is  then 
less  than  0*06  of  the  earth's  mean  distance  from  the  sun. 

It  is  very  possible,  however,  that  the  comet  which  may  most  interest 
astronomers  in  1886  will  be  that  observed  in  1815,  and  known  as  Gi- 
bers' comet,  which,  according  to  the  elaborate  calculations  of  Dr.  Gin- 
zel,  will  again  arrive  at  perihelion  in  December,  1886.  The  most  prob- 
able date  that  can  be  inferred  from  the  observations  of  1815,  and  the 
computation  of  planetary  perturbations  in  the  interval,  is  December 
16,  bul  unfortunately  the  observations  did  not  suffice  to  determine  the 
mean  motion  in  1815  with  precision,  and  consequently  Ginzel  found  for 
the  Hmits  of  the  period  of  revolution  72-33  and  75*68  years;  hence  the 
comet  may  reach  its  perihelion  many  months  earlier  or  later  than  the 
date  given  by  calculation. 

Extensive  sweeping  ephemerides  have  been  published,  and  it  may 
not  be  too  soon  to  direct  attention  to  a  search  for  the  comet  at  the  be- 
ginning of  the  next  year,  or  as  soon  as  the  region  in  which  its  orbit  is 
projected  at  the  time  can  be  advantageously  examined.  {NaturCj  Octo- 
ber 29,  1885.) 

METEORS,  AND  THE  ZODIACAL  LIGHT. 

Meteor  ahotoer.  of  November  21  j  1885. — On  the  evening  of  November  27 
iheie  was  a  remarkable  shower  of  meteors  radiating  from  Andromeda, 
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and    presamably  connected  with  Biela's  comet,  very  nearly  two  revo- 

lations  of  which  had  elapsed  since  the  previous  great  appearance  of 

these  bodies  in  1872. 

Icfc  lEorope  and  Asia  the  star  shower  was  very  remarkable  wherever 

the  olouds  did  not  prevent  its  being  seen ;  in  this  country  it  was  nearly 

over  "before  sunset,  yet  in  the  early  evening  the  meteors  wore  nnmerons 

eDom^h  to  attract  very  general  attention.    It  would  also  appear  that 

showers  of  meteors  were  observed  firom  this  stream  not  only  on  the  night 

of  November  27,  but  also  at  some  places  on  nights  preceding  and  fol- 
lowing. 

Ar^  adequate  discussion  of  the  observations  can  only  be  made  after 
all  tbe  reports  are  in.  Tolerably  complete  summaries  of  the  accounts 
thos  far  published  may  be  found  in  Oiel  et  Terre^  vol.  6,  pp.  451, 491,  and 
S^n%€9^  vol.  19,  p.  33. 

^^  It  will  be  very  interesting  to  notice  in  1898  how  far  the  brilliancy 
^  tlie  display  to  which  we  may  then  look  forward  will  be  affected  by 
^e  oomparatively  slightly  altered  position  in  its  orbit  of  the  principal 
^S^gation  of  meteors,  which  would  seem  to  be  a  little  behind  what 
^^^Id  have  been  the  place  of  the  comet." 

3%e  zodiacal  light — In  October,  1883,  Prof.  Arthur  Searle  presented 
to  the  American  Academy  of  Arts  and  Sciences  a  very  valuable  paper 
^^  the  zodiacal  light,  in  which  he  had  collected  and  reduced  on  a  uni- 
fottti  system  the  evening  observations  of  all  the  principal  observer^* 
^*^^  principal  points  then  brought  out  were  that  in  all  probability  the 
apparent  changes  in  the  latitude  of  the  zodiacal  light  were  due  mainly^ 
^^  not  entirely,  to  the  effect  of  atmospheric  absorption,  and  that  the 
®^thod  of  observation  by  drawing  outlines  must  be  replaced  by  care* 
"*1  photometric  observations  if  definite  knowledge  was  to  be  substi- 
tuted for  the  vague  information  we  now  possess  as  to  the  **  Gegenschein,'^ 
^^  *'  zodiacal  bands,"  &c. ;  and  Professor  Searle  concluded  with  the 
^Kgestion  that  the  ordinary  meteoric  theory  would  gain  greatly  in 
^I'^plicity  by  the  substitution  of   meteoric  dust  scattered  generally 
throughout  the  solar  system  for  the  meteoric  rings  that  have  been 
^Ually  imagined.    Professor  Searle  has  continued  his  investigations 
^^  a  recent  memoir,  in  which  he    corrects,  for  the  effect  of  atmos- 
P*^eric  absorption,  Jones's  observations  of  what  the  latter  called  the 
*  stronger  light,"  at  the  elongation  60^,  whether  made  in  the  morning 
^^  evening.    The  result  of  the  inquiry  is  to  confirm  the  view  arrived  at 
P^viously,  that  atmospheric  absorption  largely  affects  the  apparent 
^sition  of  the  zodiacal  light,  and  Professor  Searle  again  lays  stress  on 
^^  need  for  photometric  observations.     Professor  Searle  concludes 
*^^t,  after  correcting  for  atmospheric  absorption,  there  seems  reason  to 
^^ink  that  the  zodiacal  light  has  had,  during  the  present  half-century, 
^  Diore  northern  latitude  near  the  longitude  180^  than  near  the  longi- 
^de  Qo.    He  also  shows,  from  a  careful  study  of  the  distribution  of  the 
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Stars  ill  the  Darchmusterang,  that  upon  the  meteoiic  theory  of  the  »< 
diacal  h'ght  it  is  to  be  expected  that  a  continuous  zodiacal  band  should 
be  present;  but  the  question  of  its  actual  visibility  is  complicated  by 
the  slight  maxima  of  stellar  density  which  are  situated  along  those 
parts  of  the  ecliptic  most  readily  accessible  to  observation  from  stations 
in  the  northern  hemisphere.  An  interesting  result  is  obtained  from 
an  examination  of  the  elements  of  the  237  asteroids  first  discovered, 
from  which  it  would  seem  that  the  belt  of  sky  occupied  by  the  projec- 
tions of  the  orbits  of  these  asteroids ''presents  certain  peculiarities 
which  correspond  to  those  of  the  zodiacal  light,  and  suggest  the  hy- 
pothesis that  the  light  may  be  partly  due  to  minute  objects  circulating 
in  orbito  like  those  of  the  smaller  planets.''    {Nature.) 

THE.  SUN. 

Langlefjfs  researches  on  solar  heat — ''The  results  of  the  work  upon 
which  Professor  Langley  has  been  engaged  for  the  last  several  years 
.^ave  recently  been  pubUshed  in  a  complete  form  as  Volume  xy  of  tlie 
Professional  Papers  of  the  United  States  Signal  Service.  No  work 
more  thoroughly  aggressive,  more  calculated  to  further  the  progress  of 
science  and  to  render  it  secure,  has  been  undertaken  during  late  years 
than  that  which  Professor  Langley  has  carried  out,  chiefly  by  means 
of  his  ingenious  and  useful  instrument,  the  bolometer.  •  -  •  The 
first  chapter  contains  the  preliminary  observations  made  at  Allegheny, 
from  which  Professor  Langley  deduced  the  value  of  the  solar  constant 
as  2*84  calories,  a  much  larger  quantity  than  that  generally  accepted 
hitherto.  The  observations  also  showed  him  that,  contrary  to  the  gener- 
ally received  opinion,  absorption  occurred  in  the  visible  portion  of  the 
rpectrum,  particularly  in  the  green  and  blue,  and  that  it  diminished  a« 
the  extreme  infra-red  was  approached,  and  convinced  him  that  the  labor 
and  expense  involved  in  repeating  the  observations  at  the  base  and  at 
the  summit  of  a  lofty  mountain  would  be  well  repaid  by  the  gain  in 
our  knowledge. 

"  In  July,  1881,  therefore,  Professor  Langley  started  for  Mount  Whit- 
ney, a  lofty  eminence  in  the  Sierra  Nevada  of  Southern  California, 
over  14,000  feet  in  height,  which  seemed  to  combine  all  tlie  needed  re- 
quirements. The  second  chapter  gives  an  interesting  account  of  the 
journey  to  Mount  Whitney.  Then  follow  several  chapters  of  results  of 
r  bservations  and  descriptions  of  the  instruments  used.  Amongst  these 
were  a  water  pyrheliometer  after  Pouillet's  model,  a  mercury  pyrhe- 
liometer,  two  globe  actinometers,  a  'solar  comparator,'  and  the  spectro- 
bolometer.  In  Chapter  xiv  the  amount  of  the  atmospheric  absorption 
.»  shown  to  be  about  40  per  cent.,  or  double  that  usually  supposed. 
Then  follow  chapters  on  ' Sky  Radiation,'  'Nocturnal  Radiation,' &c. 
Chapter  xxi  gives  a  general  summary  of  the  results;  and  tbe  most 
«wobablevalueof  tbe  'solar  cousU^nt' is  given  as3  calories.  Threeappen- 
lioes  follow,  on  the  rsduction  of  psychrometer  observations,  the  deter 
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minatioD  of  wave-lengths  in  the  invisible  prismatic  spectrum,  and  also 

of  the  influence  of  convection  currents  on  thermometer  bulbs.    The 

^W'ork  is  illustrated  by  twenty-one  plates,  mostly  the  observation  curves 

of  the  different  instruments,  besides  a  map  of  the  district  of  Mount 

Vvhitney,  showing  the  proposed  reservation  and  a  view  of  the  mountain 

Ci^svmp. 

"  The  principal  results  of  Professor  Langley's  work  may  perhaps  be 
'riefly  summarized  as  follows:  He  has  shown  that  the  invisible  sx>ec. 
'^'Tum  beyond  the  red  extends  much  further  than  was  imagined  or  be- 
^meved  ix)8sible ;  he  has  detected  cold  spaces  in  this  spectrum  analogous 
the  dark  absorption  bands  and  lines  of  the  visible  spectrum,  and 
i»d  determined  their  wave-lengths.  He  has  shown  that  all  the  old 
^V)rmulafor  the  determination  of  wave-lengths  in  the  prismatic  spectrum 
^C^iled  utterly  when  carried  into  the  infra-red  region.  The  amount  of 
absorption  exercised  by  the  atmosphere  has  been  proved  to  have  been 
greatly  under-estimated;  it  is  at  least  double  what  has  been  usually 
supposed,  and  the  value  of  the  ^ solar  constant'  has. been  increased  in 
^^^^onsequence.  Contrary  to  the  theory  hitherto  universally  held,  Pro- 
cessor Langley  has  shown  that  the  infra-red  rays  do  not  suffer  the  most 
kbsorption,  but  the  visible  rays,  and  especially  those  in  the, green  and 
»lue,  the  transmissibilicy  steadily  increasing  towards  the  extreme  infr^i- 
'd.  From  this  it  follows  that  what  we  call  white  light  is  not '  the 
turn  of  all  radiations,'  but  that  remainder  of  rays  which  has  been  filtered 
lown  to  UB,  and  the  sun,  could  we  see  it  as  it  is,  would  appear  of  a  de- 
^^3ided  bluish  tint.  Professor  Langley's  observations  seem  also  to  indi- 
^3ate  that  at  a  certain  point  far  in  the  infra-red,  transmissibility  through 
^he  atmosphere  suddenly  ceases,  and  it  would  seem  to  follow  that  the 
^darth  heat  which  fails  to  be  radiated  away  through  the  atmosphere 
^toiust  be  lower  than  we  have  yet  examined  in  any  spectrum.  The  old 
&dea  of  a  ^  temperature  of  space'  is  rejected,  and  reasons  are  given  for 
^^^onelnding  that  the  heat  we  receive  from  celestial  bodies,  other  than 
%he  sun,  is  practically  nil.  Finally,  Professor  Langley  concludes  that 
^tte  temperature  of  the  earth  under  direct  sunshine,  even  though  our 
^itmosphere  were  present  as  now,  would  probably  fall  to  200o  C.  if  that 
atmosphere  did  not  possess  the  quality  of  selective  absorption.  To  this 
^^talogue  of  results  may  be  added  that  the  volume  before  us  gives 
abundant  evidence  of  the  attention  and  care  which  Professor  Langley 
ftas  given  to  free  his  work  from  every  source  of  error."  {Observatory^ 
September,  1885,  p.  309.) 

We  can  only  refer  by  title  here  to  a  lecture  on  "  Sunlight  and  the 
earth's  atmosphere,"  delivered  by  Professor  Langley  at  the  Royal  In- 
stitute, April  17, 1886,  a  full  report  of  which  has  appeared  in  Ifature 
(vol.  32,  p.  17,  40),  and  to  his  interesting  and  admirably  illustrated 
astronomical  articles  on  "The  New  Astronomy,"  in  the  Century  for 
September,  October,  and  December,  1884,  and  March,  1886. 


392 


SCIENTIFIC    RECORD   FOR   1885. 


Diameters  of  the  sun  and  moan  as  observed  tdth  the  Oreentoich  transit 
circle  (W.  G.  Thackery). — The  author  considers  the  values  of  the  diam- 
eters of  the  sun  and  moon  furnished  each  year  by  the  result  of  all  the 
observations,  and  also  the  values  resulting  each  year  from  the  work  of 
the  individual  observers.  The  following  results  were  found  for  the  sun^ 
with  which  are  given  the  results  obtained  by  Sir  O.  B.  Airy,  in  a  paper 
entitled  *^On  the  Circularity  of  the  Sun''  (Monthly  Notices^  vol.  xxn): 


Period. 

No.  of 
obaos. 

Hor.  Diam. 

No.  of 
obsns. 

Vert  Diam. 

Anthority. 

1853tol860 

1861  to  1883 

795 
2,185 

/      // 

82  2-65 
32  2-28 

851 
2,317 

/       // 

32   2-61 
32  2-62 

iliry. 
Thackeray. 

The  difference  in  the  values  of  the  horizontal  diameter  is  rather  sur- 
prising when  compared  to  the  identity  of  the  values  of  the  vertical  di- 
ameter; but  the  personal  equation  must  be  taken  into  account  in  con- 
sidering the  observations,  the  following  table  showing  its  importance : 

Talmlar  errora  of  th^  aun^a  vertical  dxameter,  according  to  different  oheervere. 


Observer. 


Dnnkin "^ 

EUis 

J.  Carpenter 

Criswick 

Lynn 

Downing 

Thackeray 

Lewis 

HoUis 


Tabular 
error. 


// 


+2-28 
—019 
+313 
+1-65 
—1-59 
-fl-70 
+1-01 
-I-0-48 
-fO-15 


No.  of 
obona. 


138 
26& 
191 
347 
14& 
203 
141 
72 
44 


The  observations  extend  from  1861  to  1883.  The  error  as  found  by 
one  observer  often  varies  with  the  time.  As  to  the  horizontal  diameter 
found  by  the  transits  of  the  two  limbs,  the  following  results  have  been 
given  by  Mr.  Dunkin  in  Vol.  xxxv  of  the  Monthly  Notices^  p.  91,  for 
the  period  1864  to  1873: 

Tabular  errors  of  the  horizontal  diameter. 


Observer. 


Tabular 
error. 


n 
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Mr.  Thackeray  has  also  considered  the  observations  of  the  moon'a 
diameter.  In  this  case  the  personal  equation  is  almost  insensible,  and 
the  correction  to  the  yautical  Almanac  is  unimportant. 

One  result  of  the  preceding  discussion  is  to  show  that  it  would  be 
proper  in  reducing  incomplete  observations  of  the  sun  (observations  of 
one  limb  only)  not  to  adopt  a  uniform  value  for  the  diameter,  but  to 
employ  the  observer's  own  value.    {Bull,  Astron,^  August,  1885.) 

ZAst  of  eclipses. — Dr.  Theodore  von  Oppolzer,  of  Vienna,  announces 

the  early  publication  of  a  very  extended  list  of  the  dates  of  solar  and 

ar  eclipses  which  has  been  prepared  under  his  direction.    There  will 

eight  thonsand  of  the  former  and  more  than  five  thousand  ot  the  latter 

cI^Lss  of  phenomena,  and  all  included  between  the  years  1207  b.  c.  and 

^^^1  A.  D.    In  publishing  the  hours  of  the  day  at  which  the  eclipses 

1  occur.  Dr.  Oppolzer  will  adopt  the  new  reckoning  of  astronomical 

recommended  by  the  International  Prime  Meridian  Conference  at 

sishingten  in  1884,  thus  making  this  publication  the  first  astronomical 

^^rk  of  importance  in  which  this  method  of  counting  the  hours  of  the 

y  is  adopted. 

Jldipse  of  the  sun^  1869,  August  7. — The  report  of  observations  of  the 
^tal  eclipse  of  the  sun  of  August  7,  1869,  made  by  parties  under  the 
^'^itection  of  Prof.  J.  H.  C.  Coffin,  superintendent  of  the  American  Ephe- 
^^firis  and  Nautical  Almanac,  has  been  published  during  the  year,  the 
^^lay  in  the  appearance  of  the  volume  being  due  to  the  illness  of  Pro- 
^•^ssor  Coffin.    The  results  of  the  work  of  Professors  Young,  Gould,  Pick- 
ing, Morton,  and  others  have  already  been  known  through  other  chan- 
nels, but  many  valuable  details  are  now  given  for  the  first  time.    Ten 
plates  accompany  the  work,  among  them  some  excellent  engravings 
from  the  photographs  at  totality. 

Eclipse  of  the  «im,  1885,  March  16. — ^This  was  visible  as  a  partial  eclipse 
throughout  the  United  States,  and  as  an  <' annular  "eclipse  in  the  north- 
western part ;  the  annulus  describing  a  path  about  75  miles  wide,  across 
Montana,  Idaho,  and  the  northwestern  part  of  California. 

A  circular  was  sent  out  by  the  Superintendent  of  the  Naval  Observa- 
tory stating  that  time  signals  would  be  sent  to  observers  along  this  line, 
and  requesting  that  observations  of  the  beginning  and  ending  of  the 
eclipse  and  of  the  annular  phase  should  be  transmitted  to  the  observa- 
tory. Bei)orts  were  reoeived  from  sixteen  observers,  and  many  of  these 
reports,  together  with  an  account  of  observations  made  at  the  Naval 
Observatory,  embracing  observations  of  contact,  observations  made  with 
the  transit  instrument  and  transit  circle,  and  results  from  photographs 
made  with  the  transit  of  Venus  photo-heliograph,  are  published  as  Ap- 
endix  ii  to  the  Washington  observations  for  1882. 

Observations  of  contact  were  made  by  Professor  Peters  at  Clinton,, 
and  photographs  were  taken  at  the  Chicago  and  Lick  Observatories^ 
Mr.  Charles  H.  Bockwell  observed  the  annular  phase  from  Delta,  CaL 
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Eclipse  of  the  sun^  1885,  September  9.^-The  track  of  the  line  of  total 
eclipse  lay  almost  wholly  in  the  Soath  Pacific  Ocean,  the  only  laud  on 
which  the  total  phase  was  observable  being  the  shores  of  Cook's  Straits, 
New  Zealand.  The  duration  of  totality  was  abont  two  minutes  at  the 
point  most  favorably  located.  ^^  It  would  appear  that  no  central  eclipse 
has  traversed  these  islands  during  the  present  century ;  an  examina- 
tion of  the  various  ephemerides  points  to  the  annular  eclipse  of  Decem- 
ber 29,  1796,  as  the  last  which  was  there  central.  An  annular,  though 
nearly  total,  eclipse  will  take  place  near  the  north  extremity  of  the  North 
Island  on  January  3, 1927,  while  on  May  30,  1965,  when  the  sun  is 
barely  risen  to  an  altitude  of  5^,  he  will  be  totally  eclipsed  on  the  east 
coast  of  the  North  Island,  near  its  north  extremity,  for  about  2™  20*.'' 

From  the  reports  we  have  seen  it  would  appear  that  many  of  the 
parties  which  were  organized  for  the  purpose  of  observing  the  expected 
phenomena  were  seriously  interfered  with  by  bad  weather.  At  Taho- 
raite,  a  ])oint  well  within  the  belt  of  totality  but  some  40  miles  north 
of  the  central  line,  Mr.  Oraydon  succeeded  in  obtaining  live  sketches 
during  totality ;  these  sketches  show  five  or  six  long  rays  (besides  a  large 
number  of  shorter  ones)  projecting  from  the  sun's  limb,  the  longest  ray 
being  some  two  or  three  diameters  of  that  body  in  length.  A  dark  rift 
was  observed  in  the  corona,  and  near  this  rift  a  red  flame  was  noticed 
by  some  of  the  bystanders  to  shoot  out  just  before  the  end  of  totality. 
Photographs  were  obtained  at  Blenheim,  at  Masterton  and  at  Nelson; 
and  other  observations  were  made  at  Wellington,  Dryertown,  and  Pal- 
merston. 

Eclipse  of  tlie  sun,  1886,  Augvst  28-29».— The  eclipse  of  August  28-29, 
1886,  will  be  total  only  in  the  torrid  zone,  and  the  path  of  the  total 
phase  will  fall  mainly  in  the  open  Atlantic  Ocean,  but  at  Benguela,  on 
the  western  coast  of  South  Africa,  it  will  be  observable  at  about  3 
o'clock  of  local  time  in  the  afternoon.  It  will  be  remembered  that  this 
eclipse  is  of  rather  more  than  ordinary  interest  on  account  of  the  long 
duration  of  totality,  4™  41*,  near  Benguela.  Another  interesting  circum- 
stance has  been  noticed  by  Dr.  Herz,  of  Vienna,  in  the  fact  that  at 
totality  two  stars,  47  p  Leonis  and  49  Leonis,  are  close  to  the  sun,  the 
latter  within  the  corona.  It  is  suggested  that  by  means  of  measure- 
ments upon  these  two  stars,  something  may  be  learned  in  regard  to  the 
refracting  power  of  this  peculiar  atmosphere  of  the  sun.  A  bill  is  now 
IJuiidiug  before  Congress,  appropriating  $10,000  to  enable  the  Secretary 
of  the  Navy  to  fit  out  an  expedition  to  observe  this  eclipse. 

Transit  of  Venus, — From  Professor  Harkness'^if  report  to  the  president 
ol  the  American  Transit  of  Venus  Commission,  we  make  the  following 
extract : 

**  At  the  date  of  my  last  annual  report  experiments  were  in  progress 
to  determine  whether  or  not  the  heliostat  mirrors  undergo  any  change 

*  See,  also,  Account  of  Progress  of  Astronomy,  1883,  Smithsonian  report,  p.  391. 
tSee  Report  of  Snperintendent  U.  S.  Naval  Observatory,  1885,  p.  12. 
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^f  curvature  when  exposed  to  the  sun's  rays.    As  that  questicm  is  of 

vital  iniportance  in  the  theory  of  the  horizontal  photo-heliograph,  it 

^dvS  thought  desirable  to  make  the  experiments  both  in  the  heat  of 

summer  and  in  the  cold  of  winter.    The  work  was  completed  on  Feb- 

triary  23, 1885. 

^*  Mr.  Ilogers  is  now  engaged  in  writing  an  account  both  of  the  proc- 
^^ces  employed  in  preparing  and  developing  the  dry  collodion  emulsion 
Olates  used  with  the  photo-heliographs  in  observing  the  transit  of  Venus 
December,  1882,  and  of  the  experiments  which  were  executed  to  de- 
ine  the  best  method  of  making  pyroxyline  for  that  purpose.  When- 
rer  photographs  are  required  which  must  sustain  the  test  of  accurate 
easurement,  the  collodion  emulsion  process  offers  advantages  so  great 
^at  every  effort  should  be  put  forth  to  increase  its  general  availability, 
me  of  our  recent  experiments  incidentally  tend  in  that  direction,  and 
Ithongh  primarily  made  to  clear  up  obscure  points  relating  to  the  tran- 
it  of  Venus  work,  it  is  hoped  they  will  facilitate  the  application  of  collo- 
ion  emulsion  in  future  operations  requiring  the  use  of  photohelio- 
s.  In  these  experiments  pyroxyline  has  been  made  from  flax,  jute, 
tc.,  as  well  as  from  cotton,  which  is  the  form  of  cellulose  commonly 
•refened. 
"  It  will  be  remembered  that  wet  bromo-iodide  plates,  made  by  the 
ath  process,  were  used  with  the  photo-heliographs  in  observing  the 
"^Transit  of  Venus  in  December,  1874,  and  the  question  naturally  arises 
^x^hether  or  not  the  negatives  then  obtained  are  strictly  comparable  with 
hose  made  upon  dry  collodion  emulsion  during  the  transit  of  December, 
882.  For  the  definite  settlement  of  that  i>oiiit  recourse  was  had  to 
^photographs  of  the  solar  spectrum.  In  June,  1881 ,  a  set  of  such  plioto- 
^graphs  was  made  upon  wet  bromo-iodide  bath  plates  of  the  kind  used 
"^n  December,  1874,  and  similar  sets  are  now  being  made  with  emulsions 
"^dis  nearly  as  possible  in  the  same  condition  with  respect  to  age,  etc.,  as 
"those  actually  employed  in  observing  the  transit  of  December,  1882.  In 
-order  to  show  clearly  the  progressive  action  of  the  solar  rays  upon  the 
silver  salts,  each  set  begins  with  the  shortest  exposure  capable  of  pro- 
-ducing  an  easily  legible  impression,  and  extends  to  exposures  two  or 
three  hundred  times  as  great.  The  negatives  have  not  yet  been  sub- 
jected to  critical  examination,  but  the  general  result  seems  to  be  that, 
while  marked  differences  exist  in  the  action  of  the  spectrum  upon  the 
two  classes  of  plates  with  the  exposures  given  in  the  photo-heliographs, 
the  eft'ective  rays  are  of  substantially  the  same  wave-length  in  both. 
The  transit  plates  of  1874  and  1882  are  therefore  quite  comparable  in 
this  respect,  and  there  is  no  reason  to  apprehend  systematic  differences 
between  them  depending  upon  atmospheric  dispersion.  The  spectrum 
photographs  have  also  established  the  fact  that  the  emulsion  plates  hfive 
a  degree  of  sensitiveness  not  very  different  from  that  of  bath  wet  plates." 
The  reduction  of  observations  for  time  and  latitude  made  at  the  vari- 
ous United  States  stations  in  December,  1882,  are  now  nearly  completed 
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JO  a  considerable  extent  prepared  for  printing.    It  is  expected  that 

will  form  Part  in  of  the  Transit  of  Venus  Keports.    No  progress 

been  made  in  the  redaction  of  the  photographs  daring  the  carrent 

f,  and  it  is  not  proposed  to  take  them  up  again  until  after  all  the 

luscript  relating  to  time,  latitude,  and  longitude  has  been  prepared 

the  printer. 

fhe  work  of  printing  Part  ii  of  the  Transit  of  Venus  Eeports  has  re- 

fitly  been  resumed,  and  will  probably  be  completed  at  an  early  date. 

his  part  will  form  a  volume  of  about  five  hundred  quarto  pages,  and 

ill  contain  the  records  of  all  observations  made  at  the  United  States 

tations  for  observing  the  transit  of  1874,  together  with  the  correppond- 

ng  reductions  and  discussions,  excepting  only  those  relating  to  the 

photographs. 

The  French  photographs  of  the  transit  of  Venus. — The  measurement 
of  the  seven  hundred  photographs  obtained  at  the  various  French  sta- 
tions during  the  transit  of  Venus,  1882,  is  about  to  be  commenced.  An 
office  has  been  organized  for  the  purpose,  the  necessary  credit  has  been 
granted,  and  a  measuring  instrument  belonging  to  the  Meudon  Obser- 
vatory and  lent  by  M.  Janssen,  has  been  supplied.  This  will  be  replaced 
in  January,  1886,  by  a  smaller  one  by  the  same  makers,  MM.  Brunuer 
Frtoes.  The  measurements,  it  is  expected,  will  be  completed  in  fifteen 
mouths. 

Photographic  evidence  as  to  the  constitution  of  sun  spots. — '^M.  Janssen, 
remarking  on  some  exquisite  photographs  of  sun  spots  which  he  has  ob- 
tained during  the  past  year,  calls  attention  to  the  e^dence  they  supply 
as  to  the  continuation  of  the  granulation  of  the  general  solar  surface, 
into  the  spots.  A  photograph  of  the  great  spot  of  1885,  June  22,  for 
example,  to  which  he  particularly  alludes,  shows  that  the  bright  region 
which  surrounds  the  penumbrse  of  large  spots  has  not  a  different  con- 
stitution from  that  of  the  photosphere  in  general,  since  it  is  made  up  in 
like  manner  of  granular  elements,  usually  of  a  spherical  form.  The 
marked  increase  in  brightness  of  such  regions  the  photographs  show  to  vf 

be  due  to  the  granulations  being  more  thickly  clustered,  brighter  in  < 

themselves,  and  arranged  on  a  brighter  background.  In  the  penumbra 
the  granulations  are  still  distinguishable,  but  they  are  less  luminous 
and  more  scattered,  leaving  dark  gaps  between  the  rows  of  grains,  the  ^ 
familiar  striated  appearance  of  the  penumbra  being  due  to  the  arrange- 
ment of  the  granulations  in  ranks  and  lines,  like  beads  on  a  thread* 
The  grains  become  in  general  smaller  and  duller  near  the  nucleus,  where 
they  seem  to  dissolve.  The  same  spot  presented  two  ver^'  remarkable 
bridges,  and  a  very  bright  isolated  mass  of  luminous  matter  which  ^ 
united  them.  This  luminous  matter  and  the  bridges  were  also  formed 
of  granular  elements  resembling  the  others.  Many  other  photographs 
have  revealed  a  similar  structure  in  penumbrse  and  their  surroundings, 

BO  that  it  is  highly  probable  that  Hhe  luminous  matter  which  forms  the 

? 

J 
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«ular  surface  has  eveiy where  the  same  coustitation.'"    {Nature^  Feb- 
ruary 4,  1886.) 

Sun-gpot  maximum. — ^The  exact  epoch  of  the  last  san-8x>ot  maximum, 
^iiich  for  some  time  remained  in  uncertainty,  has  been  placed  by  Wolf 
at  1883*9,  and  his  result  has  been  confirmed*  by  the  observations  of 
the  past  year.    The  previous  maximum  was  well  marked  at  1870*6  and 
^th  the  11-year  period  (more  exactly  11*1  years)  the  next  was  expected 
at  1881*7  or  the  beginning  of  1882  5  and  in  fact  in  April,  1882,  a  "  false'' 
'Daximnm  did  occur,  but  with  the  finally  established  maximum  at  1883*9 
"^e  have  a  retardation  of  about  two  years.    The  interval  from  the  pre- 
<^mg  maximum  is  therefore  13.3  years,  and  from  the  preceding  mini- 
'^um  of  1879-0,  4*9  years.    It  is  quite  remarkable  also  that  the  varia- 
^'ODs  of  the  magnetic  needle  have  shown  a  similar  anomalous  fluctua- 
tion. 

^he  Solur  Coronal  {a  lecture  delivered  at  the  Royal  Institution^  by  Dr. 
Hoggins,  February  20, 1884). — "After  mentioning  the  various  hypotheses 
^nceming  the  nature  of  the  corona  (a  gaseous  atmosphere,  fine  par- 
ticles ejected  by  the  sun  and  in  motion  around  the  sun  caused  by  several 
forces,  one  of  them  being  perhaps  the  repulsive  force  observed  in  the 
^^^ee  of  comets,  a  center  of  meteoric  streams,  etc.).  Dr.  Huggins  speaks 
^f  Dr.  Hastings's  new  theory,  according. to  which  the  corona  is  not  a 
i^lity  but  simply  a  phenomenon  caused  by  diffraction.    Without  ilwell- 
iug  upon  the  proof  of  its  reality  furnished  by  photographs  made  when 
there  was  no  eclipse,  and  consequently  no  intervention  of  the  moon,  Mr. 
Huggins  finds  that  the  analysis  of  the  spectra  of  different  parts  of  the 
corona  ^ind  the  peculiar  structure  seen  in  the  photographs  taken  during 
eclipses  contradict  Dr.  Hastings's  theory.    If  Dr.  Hastings's  theory  were 
correct  the  corona  would  of  necessity  change  during  the  course  of  the 
eclix>se  and  the  photographs  reveal  no  change.    M.  Janssen  says :  '  Les 
formes  de  la  couronne  ont  6t^  absolument  fixes  pendant  toute  la  dur^e 
de  la  totality.' 

^^  The  sun  is  doubtless  surrounded  by  a  gaseous  atmosphere  of  a  cer- 
tain extent,  but  there  are  a  number  of  reasons  why  the  corona  should 
not  be  regarded  as  a  prolongation  of  this  atmosphere.  A  gas  even  a 
hundred  or  a  thousand  times  lighter  than  hydrogen  at  the  height  of  the 
corona  would,  at  the  sun's  surface,  be  heavier  than  metals, — a  state  of 
things  which  spectroscopic  and  other  observations  show  cannot  be  the 
true  one.  The  corona  does  not  show  either  that  rapid  condensation 
towards  the  sun  which  an  atmosphere  would  show,  especially  if  we  take 
into  account  the  effect  of  perspective  in  increasing  the  brightness  of 
the  lower  parts  of  the  corona.  Moreover,  comets  have  been  known  to 
pass  through  the  upper  part  of  the  corona  without  losing  either  matter 
or  velocity. 

*8ar  le  statistiqae  solaire  de  Pann^  1885.     dtrnpt.  Bend,  102:  161. 
tSee  The  Obnenratory,  vol.  8,  p.  153. 
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'*  There  can  be  no  doabt  that  the  corona  shows  ns  matter  existing 
about  the  sun  in  the  form  of  a  fog,  of  which  we  may  form  some  idea  by 
imagining  the  air  we  breathe  very  much  rarefied  but  still  full  of  par- 
ticles rendered  visible  by  a  sun's  ray.  The  matter  of  the  corona  sends 
us  three  kinds  of  light :  Solar  light  dispersed  by  particles  of  matter, 
either  solid  or  liquid ;  light  giving  a  continrions  spectrum,  showing  that 
the  solid  or  liquid  particles  are  incandescent,  and  light  giving  spectra 
of  brilliant  lines,  fainter  and  varying  greatly  at  different  parts  of  the 
corona  and  at  different  eclipses,  which  must  be  due  to  the  presence  of  a 
luminous  gas.  This  gas  existing  between  the  particles  does  not  form  a 
solar  atmosphere  in  the  true  sense  of  the  word  (such  an  atmosphere  has 
already  been  shown  to  be  impossible),  but  this  gas  may  be  regarded  as 
carried  along  by  the  particles ;  it  is  due  perhaps  to  the  heat  of  the  sun. 

'^  Oomets  shoW-characteristics  which  are  not  without  analogy  to  those 
of  the  corona ;  in  tbe  case  of  comets  we  see  reproduced  on  a  small  scale 
the  luminous  streams,  the  rifts  and  curved  rays.*  We  do  not  know 
the  conditions  under  which  these  cometary  appearances  occur,  but  the 
generally  accepted  hypothesis  attributes  them  to  electrical  action,  and 
especially  to  a  repulsive  force  acting  from  the  sun,  and  doubtless  an 
electrical  force,  which  varies  with  the  surface,  and  not,  like  gravity, 
with  the  mass.  A  force  of  this  nature  could  easily  overcome  the  force 
of  gravity,  and,  as  we  see  in  the  tails  of  cometB,  drive  very  much  rare- 
fied matter  to  immense  distances.  Such  a  repulsive  force,  if  electrical  in 
its  origin,  must  act  between  bodies  charged  with  the  same  kind  of  elec- 
tricity, and  according  to  this  theory  the  material  of  which  the  coronals 
composed  and  the  surface  of  the  sun  must  be  in  the  same  electrical 
state ;  a  certain  permanence  of  the  same  electrical  state  would  seem  to 
be  required  by  the  phenomena  of  the  tails  of  comets ;  but  we  are  quite 
in  ignorance  on  this  subject. 

"  However  this  may  be,  it  is  quite  in  conformity  with  the  ideaa  ex- 
pressed above,  that  the  positions  of  greatest  coronal  extension  should 
usually  correspond  with  the  spot  zones  where  the  solar  activity  is  great- 
est.' A  careful  investigation  of  the  structure  of  the  corona  leads  us  to 
think  also  that  the  forces  to  which  this  complicated  and  variable  struct- 
ure is  due  have  their  seat  in  the  sun.  Matter  repelled  by  the  sun 
would  participate  in  the  rotary  velocity  of  the  photosphere,  and  lagging 
behind  give  rise  to  curved  forms.  Moreover,  the  force  of  the  projection 
and  the  subsequent  electrical  repulsion  might  very  well  viiry  in  ilirc^c- 
tion  and  not  be  always  strictly  radial,  aud  this  would  help  to  explain 
the  character  of  the  corona.  The  relative  permanency  of  some  of  the 
coronal  forms  during  several  weeks  does  not  imply  that  the  matter  is 
immovable;  flames  over  the  mouths  of  volcanoes  often  offer  a  similar 
appearance.  If  the  forces  to  which  the  corona  is  due  reside  in  the 
sun,  the  corona  ought,  of  course,  to  revolve  with  it ;  but  if  the  corona  is 
produced  by  causes  extraneous  to  the  sun,  it  may  be  otherwise. 

*See  "Comets,"  Boyal  Inatitution  ProcecdingH^  Vol.  x,  p.  1. 
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"We  have  seen  that  the  corona  probably  consists  of  an  incandescent 
fog,  which,  at  the  same  time,  sends  us  by  reflection  the  light  of  the- 
photosphere.  Now  we  must  remember  that  there  is  a  great  difference 
in  the  behavior  of  a  gas  and  of  liquid  and  solid  particles  in  the  imme- 
diate vicinity  of  the  sun.  A  gas  need  not  be  greatly  heated  even  when 
near  the  sun  by  the  radiated  energy ;  when  once  heated  it  would  rap- 
idly lose  its  heat  when  above  the  photosphere;  bat  solid  and  liquid 
particles,  whether  carried  up  as  such  or  having  becoitttt  such  by  con- 
densation, would  absorb  the  sun's  heat  and  at  the  distance  of  the  corona 
would  reach  a  temperature  but  little  inferior  to  that  of  the  photosphere. 
The  gas  shown  by  the  spectroscope  to  exist  among  the  incandescent 
matter  of  the  corona  may  therefore  have  been  carried  there  as  gas  or 
may  have  been  in  part  distilled  from  the  coronal  particles  under  the- 
inflaence  of  the  enormous  solar  radiations.  There  would  be  no  discord- 
ance between  this  theory  and  the  fact  of  the  very  different  heights 
^  which  the  brilliant  lines  in  the  corona  have  been  observed.  G-aaes 
of  unequal  densities,  unequally  repelled  by  a  repulsive  force  varying  tis 
the  surface,  would  be  to  a  certain  degree  separated,  the  highest  ga» 
^ing  moat  influenced  by  the  repulsive  force,  the  heaviest  being  most 
influenced  by  gravity.  The  relative  proportions  at  different  heights  of 
the  corona  of  the  gases,  whose  presence  is  shown  by  the  spectroscope, 
vary  from  time  to  time  and  depend  in  part  upon  the  state  of  activity  of 
the  photosphere  in  such  a  way  as  to  establish  a  probable  connection  with 
the  spectrum  of  the  protuberances.  (Captain  Abney  and  Professor 
Schuster  have  recently  shown  that  beside  the  bright  lines  already 
known,  the  spectrum  of  thp  corona  of  1882  gave  the  group  of  the  ultra- 
violet lines  of  hydrogen,  which  are  characteristic  of  the  photographic 
spectra  of  white  stars,  and  other  lines  also.)  In  this  view  of  the  corona^ 
therefore,  we  And  a  new  example  of  such  relations  as  those  existing  be- 
tween the  phenomena  of  sun  spots  and  magnetic  perturbations  or  an- 
rorsB. 

^<  Many  questions  are  left  unconsidered,  this  among  others,  whether  the 
light  emitted  by  the  gaseous  part  of  the  corona  is  due  directly  to  the 
sun's  heat  or  to  electrical  discharges  of  the  nature  of  the  aurora.  Fur 
ther,  what  becomes  of  the  coronal  matter  on  the  theory  which  has  been 
buggested  f  Is  it  permanently  carried  away  from  the  sun  as  the  matter 
of  the  tails  of  comets  is  lost  to  them  f  Electric  repulsion  can  continue 
only  so  long  as  the  repelled  particles  remain  in  the  same  electrical  state. 
If  the  electrical  state  changes,  the  repulsion  must  cease,  and,  gravity  no 
longer  counteracted,  the  particle  must  fall  back  to  the  .sun.  In  Mr. 
Wesley's  drawings  of  the  corona,  especially  in  those  of  the  eclipse  of 
1871,  the  longer  rays  or  streamers  seem  not  to  end  but  to  be  lost  in  the 
fainter  parts  of  the  drawing ;  but  some  of  the  shorter  ones  seem  to  turn 
and  descend  to  the  sun.* 


^  CoDceming  the  nature  of  ihe  corona  consult  the  papers  of  Norton,  Touog,  and 
Langley  in  the  American  Journal  of  Science,  The  Sun^  by  Profeasoi  Young,  and  variou*^ 
eeaays  by  Mr.  R.  A.  Proctor. 


400  SCIENTIFIC   RECORD   FOR   1885.  "  ^ 

'^  It  is  difficult  for  us  living  in  dense  air  to  conceive  of  the  state  of  at- 
tenuation probably  present  in  the  outer  parts  of  thecorona.  Mr.Crookes 
has  shown  by  experiment  that  matter  reduced  to  one-millionth  part  of 
the  density  of  ordinary  air  is  still  possessed  of  a  sufficient  number  of 
molecules  to  display  a  perfect  corona  when  under  the  intiuence  of  an 
electric  current.  In  any  case  we  may  hope  that  our  present  knowledge 
on  the  subject  will  be  much  increased  by  the  daily  photographs  of  the 
€orona,  which  are  about  to  be  commenced  at  the  Cape  by"  Mr.  Bay 
Woods  under  the  direction  of  Dr.  Gill.''    {Bull.  Astran.^  June,  1886.) 

Professor  Young  on  the  solar  corona. — In  an  article  on  '*  Theories  re- 
gai-diug  the  sun's  corona,"  in  the  North  American  Review^  Professor 
Toung  expresses  '^  his  complete  conviction  that  the  corona  is  mainly 
solar."  He  points  out  that  the  corona  sends  us  three  kinds  of  light,  the 
spectroscopic  e^idence  showing  that  reflected  or  diffused  sunlight  is 
present,  though  not  the  main  constituent  of  the  coronal  luminosity,  the 
continuous  spectrum  indicating  the  presence  of  incandescent  particles, 
solid  or  liquid,  whilst  the  bright  lines  show  the  presence  of  luminous 
gases.  These  mingled  gases  form  what  has  been  called  the  '^  coronal 
atmosphere,"  but  in  it  <^  there  are  filaments  and  streamers  and  other 
forms  that  are  probably  not  gaseous,  but  comi)Osed  of  mist  and  dust ; 
some  of  them  may  be  of  meteoric  origin,  and  some  composed  of  matter 
^ected  from  the  sun,  while  others  perhaps  are  due  to  condensation  of 
vapors."  The  analogy  of  the  channels  in  the  tails  of  comets  to  the 
coronal  rifts,  and  the  evidence  comets  afford  to  a  repulsive  force  ex- 
ercised by  the  sun,  strike  Professor  Young  as  they  do  Dr.  Huggins : 
^^All  the  luminous  phenomena  of  the  corona  could  be  accounted  for  by 
an  atmosphere  of  a  density  millions  of  times  T)elow  that  in  any  vacuum- 
tube  ever  constructed." 

Photographing  the  corona  in  full  sunshine. — Mr.  W.  H.  Pickering,  of 
the  Institute  of  Technology,  Boston,  made  a  series  of  attempts  during 
the  partial  eclipse  of  March  16,  1885,  to  obtain  a  photograph  of  the 
corona.  Jn  this  he  was  quite  unsuccessful,  for  though  his  plates  showed 
several  corona-like  markings,  they  were  clearly  not  due  to  the  true 
corona,  as  they  were  found  in  front  of  the  moon  as  well  as  on  the  sun's 
limb.  From  this  Mr.  Pickering  was  evidently  led  to  conclude  that  the 
results  which  Dr.  Huggins  had  obtained  were  probably  of  a  similar 
character,  and  he  expressed  as  much  in  a  letter  to  Science.  Dr.  Huggins 
in  reply  pointed  out  that  Mr.  Pickering's  method  was  faulty  and  was 
calculated  to  produee  such  false  images.  The  latter,  therefore,  some- 
what modified  his  apparatus  without,  however,  altering  the  two  points 
^hich  Dr.  Huggins  considered  most  erroneous,  viz,  the  use  of  an  object- 
glass  instead  of  a  reflector,  and  the  placing  his  drop-slit  close  in  front 
/>f  the  object-glass  instead  of  in  its  primary  focus.  The  result  has  been 
that  he  has  obtained  photographs  iree  from  false  coronse,  but  showing 
no  real  ones.  At  the  same  time  he  has  made  experiments  which  con- 
vince him  that  to  produce  a  perceptible  image  of  a  coronal  rift  it  ib 
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Docessary  to  be  able  to  discriminate  between  degrees  of  illamination 
which  do  not  differ  from  each  other  by  more  than  one-tenth  the  intrinsic 
brilliancy  of  the  frill  moon.  He  considers  that  the  eye  is  more  able  to 
iletect  small  differences  of  light  than  a  photograph  is,  and  states  that 
the  luoon  cannot  be  photographed  in  full  daylight,  even  though  it  may 
be  easily  seen.  His  investigations  also  lead  him  to  think  that  even  in 
the  clearest  weather  the  atmospheric  illamination  is  three  hundred  times 
iw  bright  as  it  should  be  for  it  to  be  possible  to  obtain  any  image  of  the 
corona.  To  these  points  Dr.  Huggins  has  replied  in  the  Observatory 
lor  November.  Dr.  Huggins  states  that  he  has  had  no  difficulty  at  all 
io  photographing  the  moon  in  full  sunshine,  and  that  the  observations 
of  Professor  Langley  and  others,  of  Mercury  and  Venus,  which  have 
been  seen  as  black  disks  before  they  reach  the  sun,  proves  that  the 
corona  must  have  a  sensible  brightness  as  compared  with  the  atmos- 
pheric illumination. 

He  also  points  out  that  Mr.  Pickering  fails  to  obtain  any  trace  on  his 
photographs  even  of  the  detects  of  his  own  instrument.    Dr.  Huggins 
declines  further  discussion,  preferring  to  wait  the  result  of  the  work  now 
being  carried  on  by  Mr.  Eay  Woods  at  the  Cape  Observatory.    Mr.  Pick- 
ering replies  in  Science  for  October  23,  admitting  the  possibility  of  pho- 
tographing the  moon  in  full  sunshine,  but  contending  that  these  very 
photographs  of  the  moon  supply  an  additional  proof  of  his  opinion  that 
the  light  of  the  atmosphere  near  the  sun  is  more  than  three  hundred 
times  too  intense  for  it  to  be  possible  to  obtain  a  photograph  of  the 
corona,  since  the  skylight  near  the  sun  was  fifty  times  as  bright  im 
that  near  the  moon,  and  coronal  photographs  to  be  of  any  use  should 
be  able  to  record  differences  of  illumination  of  only  one-tenth  the  bright- 
uess  of  the  fuU  moon. 

He  explains  the  visibility  of  Venus  and  Mercury  as  being  caused  by 
the  refraction  of  the  sun's  light  through  their  atmospheres,  the  black 
disk  being  thus  surrounded  by  a  narrow  luminous  ring.    (Nature.) 

BemarJcdble  solar  prominences.  * — On  the  26th  of  June,  1885,  a  remark- 
able prominence  was  noticed  upon  the  eastern  limb  of  the  sun  by  M. 
Trouvelot,  of  theMeudon  Observatory.  Its  measured  height  was  about 
W'5^  or  about  a  third  of  the  sun's  diameter,  but  it  probably  extended 
somewhat  further.  At  a  point  on  the  sun's  limb  diametrically  oppo- 
site, another  immense  prominence  was  seen  nearly  equal  in  height 
to  the  first.  A  somewhat  similar  phenomenon — two  opposite  promi- 
nences— had  been  observed  on  November  22,  1884. 

On  August  16,  1885,  at  9^  25*°,  M.  Trouvelot  observed  a  brilliant 
prominence  4'  in  height,  which  by  II**  20*" had  increased  to  9'  21".  With 
the  increase  in  height,  it  diminished  rapidly  in  brightness,  and  at  11^  22*° 
had  completely  disappeared. 

Peculiar  prominences  Were  also  remarked  by  M.  Eicco,  of  the  Palermo 
Observatory,  Sei)tember  lC-19,  and  by  M.  Trouvelot  on  September  27. 

* V Asinmomie^  4  :  441-7. 

H.  Mis.  15 20 
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EowloMcPs photograph  of  the  normal  solar  spectrum, — This  map  has  been 
made  by  Professor  Eowland  of  the  Johns  Hopkins  University,  with  one 
of  his  concave  gratings  of  21^  feet  radius  of  curvature  and  6  inches  di- 
ameter, and  is  now  complete  from  wave-length  3680  to  5790 ;  the  portion 
above  3680  to  the  extremity  of  the  ultra-violet,  wave-length  about  3100, 
is  nearly  ready.  Negatives  have  also  been  prepared  down  to  and  inolud- 
igD  By  and  it  is  possible  they  may  be  prepared  for  publication ;  a  scale  of 
wave-lengths  has  been  added.  "  The  error  in  the  wave-length  at  no 
part  exceeds  inri^nf  ^^  t;he  whole,  and  is  generally  caused  by  a  slight 
displacement  of  the  scale,  which  is  easily  corrected.  The  wave-lengths 
of  more  than  200  lines  in  the  spectrum  have  been  accurately  determined 
to  about  TG^tnsz  P^^t,  and  these  can  serve  as  standards  to  correct  any 
small  error  of  the  scale.  -  -  -  The  1474  line  is  widely  double,  slb 
also  A3  and  64,  while  JS  is  given  so  nearly  double  as  to  be  recognized  as 
such  by  all  persons  familiar  with  spectrum  observation.  Above  the 
green  the  superiority  increases  very  quickly,  so  that  at  H  we  have  120 
lines  between  H  and  £,  while  the  original  negatives  show  150  lines. 
The  photographs  show  more  at  this  point  than  the  excellent  map  of 
Lockyer  of  this  region.'^ 

THE  PLANETS. 

INTRA-MEROXJRIAL  PLANET. — The  report*  of  a  committee  of  the  Na- 
tional Academy  of  Sciences,  to  which  was  referred  the  question  of  the 
expediency  of  fitting  out  an  expedition  to  the  west  coast  of  Africa  for 
the  purpose  of  observing  the  total  eclipse  of  the  sun  on  August  28-29, 
1886,  contains  the  following  remarks  in  regard  to  the  hypothetical  planet 
revolving  within  the  orbit  of  Mercuryj  "  In  addition  to  the  observation 
of  the  sun  itself,  and  the  luminous  phenomena  attending  it,  it  is  desir- 
able to  obtain  photographic  maps  of  all  the  surrounding  region  to  the 
distance  of  at  least  ten  or  fifteen  degrees  from  the  sun,  for  the  purpose 
of  finally  setting  at  rest  the  still  mooted  question  of  an  intra-mercurial 
planet.  It  is  true  that  the  astronomical  world  is  at  present  disposed 
generally  to  discredit  the  existence  of  such  a  body,  yet  the  evidence  on 
the  subject  up  to  this  time  is  mainly  negative,  as  it  must  always  con- 
tinue to  be  so  long  as  it  depends  upon  direct  vision.  In  a  photographic 
map,  taken  during  total  eclipse  of  the  sun,  of  the  whole  region  within 
which  such  a  planet  must  necessarily  be  confined,  the  object,  if  present, 
must  present  itself,  and  could  not  fail  to  be  recognized.  But  for  photo- 
graphic operations  of  this  class,  lenses  of  wide  angle  must  be  specially 
prepared,  differing  essentially  in  character  from  those  which  are  em- 
ployed to  take  impressions  of  the  eclipse." 

A  search  for  the  "  supposititious  Vulcan  "  was  again  made  by  Mr.  T. 
W.  Backhouse,  of  Sunderland,  England,  in  March  and  April,  1885 — the 
period  during  which  a  transit  is  possible,  according  to  Leverrier — but 

*  Senate  £x.  Doc.  No.  (57,  Forty -niuth  Cougre88|  first  sessioiL 
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with  no  positive  result.  Mr.  Backhouse  says :  ^'  I  consider  the  question 
of  the  existence  of  Vulca»  can  only  be  settled  by  continued  and  systetn- 
atic  watching  for  Its  appearance  in  transit,  as  at  the  time  of  an  eclipse 
of  the  sun  it  may  be  too  near  that  luminary  to  be  visible.'' 

The  Eabth  :  VaridbiUty  of  terrestrial  latitudes. — The  question  of  the 
variability  of  terrestrial  latitudes  was  brought  anew  to  the  attention  of 
astrovomers  by  the  International  G-eodetic  Conference  at  Eome  in  Oc- 
tober,  1883.  A  plan  for  settling  the  question  by  observation  was  pro- 
\med  by  M.  Fergola,  an  Italian  astronomer,  which  was,  essentially, 
that  a  careful  series  of  observations  should  be  made  with  prime  vertical 
instrument,  by  two  co-operating  observatories  differing  but  little  in 
latitude  though,  perhaps,  considerably  in  longitude.  The  same  list  of 
stars  was  to  be  used  at  each  pair  of  such  stations.  By  repeating  these 
observations  after  an  interval  of  fifty  years  or  more,  the  question  of  the 
variability  of  latitudes  would  be  i^ubjected  to  a  severe  test.  Theoret- 
ically, periodical  changes  of  latitude  may  occur,  and  an  examination  of 
observations  made  at  a  number  of  Northern  observatories  during  the 
past  seventy-five  years — Konigsberg,  Milan,  Naples,  Paris,  Pulkowa, 
and  Washington — appears  to  confirm  the  existence  of  such  changes. 
At  Pulkowa, -which  furnishes  the  most  careful  series  of  observations,  a 
diminution  of  the  latitude  of  0^'*23,  equivalent  to  about  23  feet,  is  iudi- 
Ciited  between  the  years  1843  and  1872  ;  but  in  all  these  cases  the  var- 
iations are  small,  and  we  must  be  extremely  cautious  in  ascribing  them 
to  actual  changes  of  latitude.  A  recent  and  very  complete  discussion 
of  the  latitude  of  the  Greenwich  Observatory  by  Mr.  Christie  gives  no 
evidence  of  a  secular  change  of  latitude,  and  a  later  determination  of 
the  latitude  of  the  Washington  Observatory  (in  1883)  also  furnishes  no 
proof  of  a  change. 

Prof.  Asaph  Hall,  in  a  paper*  read  before  the  Philosophical  Society 
of  Washington,  February  28, 1884,  has  given  a  discussion  of  the  obser- 
vations tabulated  by  M.  Fergola.  His  conclusion  is  that  '^  observations 
do  not  prove  that  latitudes  are  variable,  and  the  evidence  points  rather 
to  other  sources  of  small  changes  that  may  depend  on  the  seasons. 
Perhaps  some  of  these  may  arise  from  the  tables  of  refraction  which 
are  in  common  use,  and  which  are  assumed  to  fit  the  whole  earth." 

Some  preliminary  steps  have  been  taken  towards  putting  Pergola's 
plan  in  operation  at  the  observatories  of  Lisbon  and  Washington 
(the  difference  of  latitude  being  11^  7"),  but  we  believe  no  observations 
have  actually  been  made  yet. 

Efect  on  the  earth's  motion  produced  by  small  bodies  passing  near  it. — 
Professor  Newton  points  outt  that  the  space  through  which  the  earth 
travels  is  traversed  also  by  small  bodies,  or  meteoroids.  The  impact  of 
these  bodies  upon  the  earth,  and  the  consequent  increase  of  the  earth's 
mass,  have  their  effect  upon  the  earth's  motions,  both  of  rotation  and 

•Amer,  J,  Sd.^  3  ».  vol.  297p.  22'3-27 ;  also  Observatory  8,  i).  lliJ-17. 
iAmer.  J.  Soi.,  December,  1885,  3  s.,  vol.  30,  p.  410-17. 
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revolntion,  and  hence  upon  the  lengths  of  the  day  and  year.  Professor 
Oppolzer  {A8tr(>n,y  Nachr.^  2573)  has  discussed  the  amoant  of  these  actions, 
and  has  computed  the  density  which  the  meteoroid  matter  must  have  in 
order  to  produce  the  observed  and  unexplained  acceleration  of  the  moon's 
mean  motion.  But  a  body  that  passes  near  to  the  earth  has  also  an 
action  of  like  character  due  to  the  attraction  of  gravitation  alone,  and 
Professor  Newton  proceeds  to  calculate  its  amount.  The  conclusion  at 
which  he  arrives  is  that  the  effect  upon  the  earth's  motion  of  the  meteors 
that  come  into  the  earth's  atmosphere  exceeds  at  least  one  hundred  fold 
that  of. the  meteors  that  pass  by  without  impact.     {Observatory,) 

Determination  of  longittAdes  in  South  America. — According  to  Science 
(vol.  V,  p.  151),  Commander  Davis  has  just  completed  his  important 
telegraphic  determinations  of  longitude  on  the  western  coast  of  South 
America.  The  great  chain  connecting  Washington  with  different  points 
in  South  America,  and  then  extending  through  Saint  Vincent,  Madeira, 
Lisbon  and  Greenwich,  is  now  closed  with  but  an  insignificant  discrep- 
ancy. 

The  proposed  change  in  the  beginning  of  the  a^stronomical  day. — No  gen- 
eral agreement  has  been  reached  by  astronomers  upon  the  sixth  resolu- 
tion of  the  Washington  Meridian  Conference,  which  recommends  that 
the  astronomical  and  nautical  days  be  arranged  everywhere  to  begin  at 
mean  midnight.  The  matter  was  brought  up  at  the  Geneva  meeting  of 
the  Astronomische  Oesellschaft  in  1885.  (See  Vrtljhrschr.,  20,  p.  227- 
31.)  Struve,  Folic,  and  Pechiile  seemed  to  be  the  only  members  present 
in  favor  of  the  change,  while  Newcomb,  Weiss,  Krueger,  Duu^r,  Au wers, 
Tietjen,  and  Safarik  spoke  in  opposition  to  it.  Mr.  Downing,  of  the 
Greenwich  Observatory,  says  (^a^wre,  32:353),  **  -  -  -  and  judging 
from  the  individual  expressions  of  opinion  that  have  been  published, 
I  should  imagine  that  here,  as  at  Geneva,  the  majority  of  real  workers 
in  our  science  (with  the  probable  exception  of  those  engaged  in  solar 
work)  would  be  opposed  to  the  proposed  change." 

In  the  United  States,  official  action  has  been  taken  by  the  Secretary  of 
the  Navy,  referring  the  question  to  the  National  Academy.  The  report 
(Senate  Ex.  Doc.  No.  67,  Forty-ninth  Congress,  first  session)  of  a  com- 
mittee of  that  body  consisting  of  Pres.  F.  A.  P.  Barnard,  Profs.  A.  Gra- 
ham Bell,  J.  D.  Dana,  S.  P.  Langley,  Col.  Theodore  Lyman,  Profs.  E.  C. 
Pickering,  and  C.  A.  Young  says :  "  The  committee  regard  favorably  the 
proposition  of  the  meridian  conference  on  this  subject,  and  recommend 
that  the  change  should  be  made  as  soon  as  sufficient  concert  of  action 
can  be  secured  among  the  leading  astronomers  and  astronomical  estab- 
lishments of  the  civilized  world — in  1890,  if  practicable;  if  not,  in  1900." 

It  would  seem  to  be  incumbent  on  those  astronomers  who  have  ex- 
pressed tbeniselves  in  favor  of  tlic  proposed  change,  and  of  the  conse- 
quent interruption  of  astronomical  chronoh^gy,  to  justify  strongly  their 
position.  It  is  not  quite  clear  that  this  has  been  done,  for  while  many 
reasons  are  given  against  the  change,  almost  the  only  argument  in  its 
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favor  (besides  that  of  convenieDce  in  solar  work)  is,  that  there  will  be 
established  a  certain  uniformity  of  time-reckoning  between  astronomers 
and  the  world  at  large. 

In  addition  to  the  references  given  above,  we  should  call  attention  to 
the  following  papers  upon  this  important  question : 

Ball  (R.  S.)-  Proposed  chan^^e  in  the  astronomical  day.     Observatory,  9  :  100. 

Fleminq  (8.).  Universal  or  cosmic  time.     Toronto  [1885]. 

FoESSTBR  (W.).  Ueber  die  von  der  conferenz  za  Washington  proponirte  Verandernng 
des  astronomischen  Tagesanfanges.    Astron.  Xaohr.  Ill  :  33-8. 

Letter  from  the  Secretary  of  the  Navy  transmitting  communications  concerning  the 
proposed  change  in  the  time  for  beginning  the  astronomical  day  [from  the  super- 
intendent of  the  Naval  Observatory,  the  superintendent  of  the  Nantical  Almanac, 
and  various  American  astronomers].  Senate  Ex.  Doc.  No.  78,  Forty-eighth  Con- 
gress, second  session. 

Kewcomb  (S.).  On  the  proposed  change  of  the  astronomical  day.  Month,  l^ot.  Boy, 
Astron.  Soc.,  45 :  12*i. 

Von  Oppolzer  (Th.)  On  the  proposed  change  of  the  astronomical  day.  Month.  Not. 
Boy.  Astron.  Soc,  45  :  295-8. 

Struvk  (O.).  Die  Beschltisse  der  Washington er  Meridianconferenz.  St.  Petersburg, 
1885. .  27  p.    8vo. 

^^ Sky-glows:  Certain  phenomena  in  meteorological  optics  that  have  oc- 
curred since  the  close  of  the  year  1883.  Hypothesis  concerning  the  cau^e 
and  origin  of  these  phenomena. — The  immediate  cause  of  tbe  "red  sun- 
sets" seems  to  be  the  existence  at  a  very  great  height  in  the  atmosphere 
of  a  cloud,  or  rather  a  light  mist,  composed  of  very  fine  particles.  This 
hypothesis  would  explain  the  twilight  phenomena  when  the  sun  was  18^ 
or  2(P  below  the  horizon.  We  need  not  suppose  these  i)art1cle8  to  have 
had  a  greater  altitude  than  60  or  70  kilometers  during  the  first  of  these 
apparitions. 

"  The  red  color  of  these  lights  corresponds  very  well  with  the  absorp- 
tive power  of  the  atmosphere  which  physicists  observe  in  the  sun's 
radiations  at  different  altitudes  and  astronomers  in  the  ruddy  tint  pre- 
sented by  the  moon's  disk  in  total  eclipses  ;•  the  distance  traversed 
through  the  atmosphere  by  the  sun's  rays  before  reaching  this  cloud 
explains  sufficiently  the  intensity  of  the  coloring. 

"  The  solar  corona  and  the  anti-solar  aureole  could  be  easily  explained 
with  this  hypothesis  if  the  particles  held  in  suspension  in  the  atmos- 
phere are  supposed  to  offer  a  sensibly  constant  mean  diameter,  as  the 
theoretical  conditions  for  diffraction  coronas  would  then  be  present. 

"  The  next  question  is,  What  is  the  origin  of  these  particles  suspended 
in  the  atmosphere  t  The  reply  to  this  question  is  quite  independent  of 
the  explanation  of  the  phenomena  of  meteorological  optics  presented 
above.  There  have  been  a  number  of  hypotheses  on  this  subject.  The 
first,  seeking  an  explanation  in  the  ordinary  domain  of  meteorological 

*  The  total  eclipse  of  the  moon  October  4,  1884,  did  not  show  this  red  color  in  the 
nsaal  degree.  This  is  regarded  by  some  as  a  proof  of  the  existence  of  these  clouds  of 
|»articles,  the  higher  regions  of  the  atmosphere  being  rendered  less  transparent  by 
Uieir  preaenoe. 
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iu  Alienees,  gives  as  the  origin  of  these  particles  the  formation  of  very 
minnte  ice  crystals  like  those  which  appear  to  constitute  the  cirrus  clouds. 
The  trouble  ^ith  this  very  simple  hypotheses  is  that  so  many  additional 
hypotheses  are  required  to  snstain  it.  For  some  hypothesis  must  be. 
made  as  to  the  cause  of  the  production  of  frozen  clouds  at  an  unusual 
altitude.  Some  reason  must  be  assigned  for  their  permanence  during 
months  and  even  years.  And  the  question  why  optical  phenomena, 
halos,  mock  suns,  &c.,  which  accompany  the  ordinary  existence  of  ice 
crystals  in  theatmosphere  do  not  appear  permanently  must  be  answered. 

'^Although  it  might  be  possible  to  find  explanations  for  all  these 
points  of  difficulty,  it  is  evident  that  the  proposed  hypothesis  is  simple 
in  appearance  only,  and  that  it  meets  with  difficulties  rather  than  with 
confirmations  iu  the  observed  facts. 

<<  The  second  hypothesis  attributes  to  these  particles  a  cosmic  origin, 
that  is  to  say,  the  same  origin  as  is  assigned  to  meteors ;  the  earth  is 
supposed  to  have  passed  in  its  orbital  motion  through  a  cloud  of  small 
particles,  revolving,  like  herself,  about  the  sun,  and  to  have  drawn  after 
her  all  the  particles  within  her  sphere  of  attraction.  This  hyx>othesis 
seems  at  first  thought  a  very  satisfactory  one ;  the  twilight  lights,  at 
first  so  brilliant,  have  been  growing  fainter.  This  accords  with  the  idea 
that  the  particles  have  come  from  some  external  source,  and  have  by 
degrees  fallen,  in  the  order  of  their  size,  to  the  earth's  surface.  The 
explanation  appears  all  the  more  plausible  since  true  rains  of  dust  have 
been  observed  in  different  countries.  Kordenskjold  made  a  chemical 
examination  of  a  sample  of  this  dust,  collected  in  Sweden,  and  found 
it  to  contain  iron  and  nickel,  elements  that  are  present  in  meteorites. 
Still,  this  argument  is  not  decisive,  for  rains  of  dust,  whose  origin  is 
certainly  terrestrial,  have  often  been  observed ;  as,  for  example,  the  dry 
fogs,  well  known  in  southern  Europe,  composed  of  mineral  dust  brought 
by  the  wind  across  the  Mediterranean  from  the  desert  of  Sahara.  This 
dust  has  been  collected  at  sea  by  sailors,  and  also  on  the  coasts,  and 
has  been  found  to  contain  silica,  feldspar,  and  mica,  elements  of  the 
sands  of  the  African  desert. 

^^  Volcanic  ashes  have  been  sometimes  found  in  Norway,  coming  from 
the  eruptions  of  Iceland  volcanoes ;  the  microscope  shows  these  to  con- 
tain fragments  of  pumice  and  even  crystals  of  pyroxene.  The  cosmic 
origin  of  these  particles  must  therefore  be  sustained  by  more  direct 
proofs,  if  it  is  to  be  accepted. 

<^  The  third  hypothesis  connects  the  diffusion  of  these  clouds  of  par 
tides  with  the  frightful  cataclysm  at  Java,  when  50,000  persons  lost 
their  lives  through  the  explosion  of  Ejrakatoa.  Nearly  all  the  arguments 
employed  by  the  partisans  of  the  cosmic  origin  apply  with  equal  force 
to  this  volcanic  origin.  It  explains  why  the  first  twilight  manifestations 
appeared  directly  after  the  eruption  at  Java,  nothing  of  the  kind  having 
been  observed  before;  it  explains,  moreover,  the  progressive  march  of 
the  apparition  of  these  lights  about  the  center  of  explosion.    This  pro- 
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gressive  march  renders  the  cosmic  origin  of  these  particles  qaite  im- 
probable, for  in  case  of  a  cosmic  origin  there  seems  to  be  no  reason  why 
the  phenomenon  shonld  not  appear  nearly  simnltaneously  at  all  points 
on  the  earth's  surface.    Those  regions  on  the  Indian  Ocean  forming  the 
trajectory  of  a  cyclone  show  in  a  convincing  manner  that  the  ashes  of 
the  Java  volcano,  caaght  up  by  the  ordinary  winds  of  that  quarter,  are 
the  cause  of  the  extraordinary  sunsets  in  question. 

*'  The  objection  may  be  raised  that  the  height  of  these  particles  is 
^ery  great  in  comparison  to  the  height  to  which  the  smoke  of  our  Euro- 
pean volcanoes  rises;  but,  after  reading  M.  Verbeck's  report,  these 
objections  disappear  before  the  greatness  of  this  volcanic  convulsion. 
.A  quantity  of  matter,  whoso  volume  was  estimated  at  150  cubic  kilo- 
sneters,  was  seen  projected  18  or  20  kilometers  above  the  crater.  When 
'vre  think  that  the  gaseous  matter  that  escaped  at  the  same  time  must 
x^present  a  volume  some  hundreds  of  times  as  great,  we  cease  to  be 
SMtonished  at  the  thought  of  the  diffuse  dust  reaching  an  altitude  of  70 
or  80  kilometers.  As  to  the  suspension  of  these  particles  in  the  air,  it 
^t  least  does  not  contradict  what  we  know  of  the  laws  of  the  air's  vis- 
cosity, nor  of  the  action  of  winds,  heat,  and  atmospheric  electricity. 

<^A  more  detailed  discussion  of  the  documents  published  on  the  sub- 
ject of  this  frightful  explosion  would  carry  us  beyond  the  scope  of  this 
simple  article ;  enough  has  been  said  to  show  that  these  optical  phe- 
nomena, of  which  our  atmosphere  has  been  for  some  eighteen  months 
»nd  is  still  the  scene,  may  be  referred  with  great  probability  if  not  cer- 
tainty to  a  volcanic  origin.''    (Oomu,  in  Bull.  Astron.^  April,  1885.) 

The  Moon  :  Lunar  heat. — At  the  Albany  meeting  of  the  National 
Academy  of  Sciences  in  October,  1885,  Professor  Langley  read  a  paper 
•*On  the  temperature  of  the  surface  of  the  moon." 

Attempts  were  made  in  the  last  century  by  several  physicists  to  ob- 
tain indications  of  heat  from  the  moon,  but  without  success.  Professor 
Porbes,  in  1885,  employed  a  lens  by  which  the  lunar  heat  was  concen- 
trated about  6,000  times,  but  obtained  no  certain  evidence  of  heat,  be- 
ing led  only  to  the  negative  conclusion,  that  the  warming  effect  of  the 
full  moon  on  the  surface  of  the  earth  would,  at  any  rate,  not  exceed 
jthiWd  ^^ *  degree.  Centigrade.  The  first  satisfactory  evidence  of  actual 
heat  was  obtained  by  Mellon!  in  1846,  who,  with  a  polyzonal  burning 
lens,  one  meter  in  aperture,  and  by  the  aid  of  the  newly  invented  ther- 
mopyle,  in  the  clear  air  of  Vesuvius,  after  due  precaution  against  in- 
strumental error,  succeeded  in  obtaining  decisive  indications  of  heat, 
although  the  amount  was  all  but  immeasurably  small.  Later  observers 
were  also  able  to  do  little  more  than  detect  evidence  of  the  existence  of 
lunar  heat,  and  the  first  attainments  of  anything  like  quantitative 
measurement  thereof,  was  reserved  for  Lord  Kosse,  whose  experiments 
are  recorded  in  the  proceedings  of  the  Royal  Society,  commencing  in 
1869.  The  paper  now  before  us  details  the  experiments  by  Professor 
Langley,  at  the  Allegheny  Observatory,  with  the  instrument  invented 
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about  five  years  ago,  and  deuominated  the  bolometer.  The  first  of  these 
were  made  on  the  evening  of  November  12, 1880,  chiefly  with  the  view  of 
testing  its  sensitiveness,  concentrating  the  Innar  rays  upon  its  face  by 
means  of  the  13-inoh  equatorial  of  the  observatory,  and  a  smaller  convex 
lens  near  its  focus,  when  an  average  deflection  of  forty- two  divisions  of  the 
galvanometer  scale  was  obtained.  In  June,  1883,  the  bolometer  and  its 
adjuncts,  having  been  much  improvedin  the  interval,  measurements  of  the 
lunar  heat  were  resumed  with  apparatus  better  adapted  to  the  purpose. 
The  heat  radiated  from  the  lunar  surface  may  consist  of  three  kinds  in 
different  proportions :  (1)  Heat  coming  from  the  interior  of  the  moon, 
which  will  not  vary  with  the  phase ;  (2)  heat  which  falls  from  the  sun  on 
the  moon's  surfiice,  and  is  at  once  reflected  regularly  and  irregularly ; 
(3)  heat  which,  falling  from  the  sun  on  the  moon's  surface,  is  absorbed, 
raises  the  temperature  of  the  surface,  and  is  afterwards  radiated  as  heat 
of  low  refrangibility.  The  general  conclusion  of  Professor  Langley's  ob- 
servations is  thus  expressed  by  himself.  <^  While  we  have  found  abun- 
dant evidence  of  heat  from  the  moon,  every  method  we  have  tried,  or 
that  has  been  tried  by  others,  for  determining  the  character  of  this 
heat  appears  to  us  inconclusive;  and  without  questioning  that  the 
moon  radiates  heat  earthward  from  its  soil,  we  have  not  yet  found  any 
experimental  means  of  discriminating  with  such  certainty  between  this 
and  reflected  heat  that  it  is  not  open  to  misinterpretation.  Whether 
we  da  so  or  not  in  the  future  will  probably  depend  on  our  ability  to 
measure  by  some  process  which  will  inform  us  directly  of  the  wave- 
lengths of  the  heat  observed."  Combined  with  his  experiments  on  solar 
radiation.  Professor  Langley's  investigations  seem  to  point  to  the  prob- 
ability of  a  gaseous  envelope  to  the  moon,  too  small  to  make  its  presence 
known  in  ordinary  astronomical  observations ;  and  it  is  well  known  that 
Mr.  Keison  has  advocated  this  view  from  other  considerations  in  his 
great  work  on  the  moon.    {Athenceum.) 

Eclipse  of  the  maouj  1884,  October  4. — In  spite  of  the  very  unfavorable 
atmospheric  conditions  in  Central  Europe,  nearly  forty  observatories 
participated  in  the  observation  of  this  eclipse  and  were  able  to  furnish 
valuable  material,  which  will  be  made  the  subject  of  a  special  publica- 
tion when  the  positions  of  all  the  occulted  stars  shall  have  been  deter- 
mined with  the  necessary  precision.  While  awaiting  the  termination 
of  this  great  piece  of  work,  Professor  Struve  gives  a  succinct  r^surn^  of 
the  resiplts  due  to  the  co-operation  of  so  many  workers  'in  the  Astro- 
nomische  Na>chrichteny  "Sos.  2640-46. 

Mars  :  The  rotation  period  of  Mars. — The  seventh  volume  of  the  An- 
nals of  the  Leyden  Observatory  contains  a  very  thorough  and  painstak- 
ing investigation  by  Professor  Bakhuyzen  of  the  rotation  period  of  the 
planet  Mars.  In  previous  determinations  one  of  two  courses  has  usually 
been  adopted,  either  to  compare  drawings  of  Huj'gons  or  Hooke  with 
the  most  recent  observations  attainable,  or  to  discuss  some  modern 
series  which  seemed  to  promise  to  compensate  for  its  restricted  rang** 
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l>y  it«  greater  accuracy.     Professor  Bakhtiyzen  has,  however,  endeav- 
ored to  utilize  the  entire  mass  of  observations  at  his  disposal,  bo  ns  to 
avoid  the  sources  of  error  to  which  the  other  methods  are  liable,  and 
he  iiossesses  a  great  advantage  over  earlier  investigators,  in  having  ac- 
cess, not  only  to  the  numerous  observations  made  in  1877  and  1879,  but 
also  to  the  great  series  of  more  than  200  drawings  which  Schroeter  had 
prepared  for  his  projected  '^  Areograpliischen  Beitriige,"  and  which  be- 
coming the  property  of  the  University  of  Leyden  in  1876,  was  edited 
and  published  by  Professor  Bakhuyzen  in  1881.    Professor  Bakhuyzen, 
in  the  reduction  of  these  drawings,  has  adopted  provisionally  SchRipsv 
r^elli's  position  for  the  pole  of  Mars— E.  A.  317©  4G'T),  Decl.  53©  25'-4, 
mean  equinox  of  18330— and  Proctor^s  rotation  period— 24»»  37"  22''-74— 
^nd  deduces  corrections  to  these  elements  from  a  comparison  of  the  re- 
snlts  obtained  by  reducing  the  various  observations  at  his  command 
xpvith  them.    His  first  step  is,  from  a  discussion  of  the  drawings  of  Kai- 
j  Lockyer,  Lord  ilosse,  and  Dawes,  made  during  the  oppositions  of 
f  1SG2  and  1864,  to  obtain  the  time  of  transit  on  January  1, 1863,  of 
1:118  adopted  prime  meridian  over  the  Martial  meridian,  which  passes 
through  the  earth's  north  pole,  choosing  as  his  prime  meridian  the  one 
^^bich  lies  2^  to  the  east  of  the  center  of  Madler's  point  a,  correspond- 
i  ng  almost  exactly  to  Schiaparelli's  Fastiglum  Aryn^  or  to  Proctor's 
^^I>awe9  Forked  Bay^  he  finds  the  time  of  transit  over  the  meridian  pass- 
i  ng  through  the  north  pole  of  the  earth  on  January  1, 1863,  to  be  20^ 
S7"  ±  4-0",  Berlin  M.  T.    The  areographic  longitude  of  the  center  of 
^%;he  OeuZfM,  the  conspicuous  circular  spot,  called  by  Green  the  Terhy  Sea^ 
^nd  by  Schiaparelli  Laotis  Solis^  will  be,  with  this  prime  meridian,  900*87. 
IThe  second  section  contains  the  determination  of  areographic  longitudes 
^Df  ten  of  the  most  conspicuous  and  easily  identified  markings  on  the 
surface  of  Mars  as  inferred  by  means  of  the  above  elements  from  the 
drawings  of  various  observers  from  the  time  of  Hooke  and  Huygens 
mp  to  1879.    For  the  last-named  year  only  Schiaparelli's  observations 
^re  used,  but  for  1877  there  is  an  abundant  supply,  there  being  availa- 
ble, besides  the  observations  of  Schiaparelli,  the  drawings  of  Lohse, 
^reeu,  Dreyer,  and  Niesten.    Beer  and  Madler's  drawings  afibrd  mate- 
rial for  1830,  Herschel  and  Schroeter  give  a  very  full  series  from  1777  to 
1803,  and  Huygens  and  Hooke  supply  a  few  drawings  from  1659  to 
1683,  from  which  the  longitude  of  Midler's  /,  the  Kaiser  or  Hourglass 
Sea,  Schiapatelli's  Syrtis  Major j  can  be  inferred.    These  logitudes  are 
cliscussed  in  the  third  section,  and  a  corrected  rotation  period  is  ob- 
tained of  24*»  37"  22«-66  ±  0«-0132,  a  value  exceedingly  close  to  the  mean 
of  the  best  previous  determinations,  which  are  as  follows : 

h.  m.     ■. 

Kai«er,1864 24  37  22*^ 

Kaiser,  1873 -591 

Schmidt.  1873 -67 

Proctor,  1868 '736 
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"  Proctor's  value  is  clearly  too  large,  a  comparison  of  the  mean  longi- 
tudes obtained  for  the  Kaiser  Sea  with  his  period  showing  a  stejidy  de- 
crease for  successive  oppositions ;  tbe  only  observations  wliicli  stand 
conspicuously  out  from  the  rest  being  those  of  Hooke,  upon  which  lie 
had  based  his  determination.  There  can  be  no  doubt  that  Profcsf^or 
Bakhuyzen's  value  is  a  distinct  improvement  upon  the  earlier  ones,  and 
that  its  uncertainty  lies  only  in  the  second  place  of  the  decimals.  A 
table  for  computing  the  time  of  transit  of  the  prime  meridian  over  that 
meridian  of  Mars  which  passes  through  the  earth's  north  pole,  com- 
pletes the  memoir. 

Professor  Bakhnyzen  supplies  also  a  short  note  as  to  changes  on  the 
surface  of  Mars.  The  most  conspicuous  of  all  the  markings  on  the 
planet's  surface  has  always  been  the  Kaiser  Sea;  but  the  drawings  of 
Schroeter  and  Herschel,  as  Dr.  Terby  has  already  pointed  out,  exhibit 
a  second  marking  near  it,  nearly  as  conspicuous,  and  very  similar  in 
shape  and  size.  There  can  be  no  doubt  that  the  only  modem  represent- 
ative of  this  spot  is  Hnggins  Inlet,  Schiaparelli's  Cyclopufn,  a  narrow 
streak,  by  no  means  easily  observed,  and  now  entirely  unlike  the  Kaiser 
Sea  in  shape.  Professor  Bakhnyzen  also  considers  that  there  is  suffi- 
cient evidence  for  thinking  that  Schroeter  on  several  occasions  ob- 
served Schiaparelli's  Loestrygonuni^-onQ  of  the  most  difficult  objects  on 
the  planet — which  could  scarcely  have  been  the  case  had  it  not  been 
much  more  conspicuous  than  it  has  been  of  late  years.  These  changes, 
Professor  Bakhnyzen  thinks,  lend  a  high  degree  of  probability  to  the 
theory  that  certain  districts  of  Mars  are  covered  by  liquid."  {Nature, 
November  12, 1885.) 

JXJPITEB :  Mr.  W.  P.  Denning  has  given  in  Nature  (32 :  31-34,  May 
14, 1885)  a  summary  of  recent  observations  of  the  markings  on  Jupiter, 
with  resulting  rotation  periods,  &c.  The  great  red  spot  has  surprised 
us  by  its  extended  duration.  As  early  a^  1882  it  lost  such  a  consider- 
able depth  of  tone  that  obliteration  seemed  imminent,  but  it  has  lingei*ed 
on,  until  now  its  existence  appears  likely  to  be  indefinitely  prolonged, 
though  under  visible  conditions  far  less  imposing  than  at  an  earlier 
stage.  All  that  at  present  remains  of  this  remarkable  formation  is  a 
dusky  elliptic  ring,  darkest  at  the  following  end,  and  only  well  seen 
under  good  definition.  Whether  this  ellipse  is  identical  with  sinodlar 
appearances  delineated  by  Dawes  in  1857,  Huggins  in  1858,  and  Gled- 
hill  in  1869, 1870,  and  1871,  is  involved  in  doubt,  because  of  the  lack  of 
intermediate  observations.  We  have  no  definite  information  as  to  what 
became  of  the  various  objects  alluded  to.  It  is  very  possible  that  they 
severally  represent  an  object  of  considerable  permanency.  The  changes 
such  as  observed  may  have  been  induced  by  atmospheric  interference^ 
There  is  every  indication  that  the  dense  vaporous  envelopes  of  this 
planet  are  rapidly  variable,  especially  in  the  zone  includeil  by  the  two 
equatorial  belts,  and..that  the  chief  features  undergo  singular  fluctua- 
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tions,  some  of  wbieh  may  possibly  be  of  periodical  charact/er.  The  red 
spot  has  now  been  followed  since  1878.  During  the  last  three  years  it 
has  given  a  rotation  period  of  9^  55°"  39'"1,  which  has  been  steadily 
maintained  throughout  each  opposition,  subject  to  some  minor  disturb- 
ances partly  due  to  errors  of  observation.  The  first  few  years  of  its  ex- 
istence it  showed  an  increasing  retardation  of  motion,  which  lengthened 
the  period  from  9^  55™  34"  to  that  already  fjuoted,  but,  contemporarily 
wiUi  t))e  decay  of  the  spot  in  1882,  the  velocity  ceased  to  slacken,  and 
the  results  accumulated  during  the  past  few  oppositions,  prove  it  to 
have  been  equable  in  a  marked  degree. 

With  reference  to  the  equatorial  white  spot  some  striking  phenomena 
have  been  presented  during  the  past  winter.  Between  October  4, 1884, 
and  January  13, 1885,  its  motion  appears  to  have  increased  in  an  alarm- 
ing ratio.  The  spot  continued  to  rush  on  far  in  advance  of  its  computed 
places,  and  all  the  while  exhibited  a  more  brilliant  appearance  than  at 
any  preceding  epoch  since  the  autumn  of  1880,  when  it  first  came  under 
systematic  observation.  The  form  and  appearance  of  the  spot  have  been 
so  special  as  to  prevent  any  confusion  in  mistaking  it  for  other  white 
spots  in  nearly  the  same  latitude.  Between  October  4  and  January  13, 
1885,  the  rotation  period  was  9^  49*°  51**95,  but  the  great  increase  in 
velocity  evidently  occurred  towards  the  end  of  November.  Between 
November  21, 1884,  and  January  13, 1885,  the  period  was  only  9^  49" 
38**45,  or  34  seconds  less  than  the  mean  period  of  9^  50"^  12**25  shown 
by  the  same  spot  during  the  two  preceding  years. 

''  Of  the  new  features  presented  during  the  last  few  months  the  most 
striking  are : "  (1)  The  appearance  of  l^rge,  bright  spots  indenting 
the  north  edge  of  the  great  northern  equatorial  belt.  (2)  The  outbreak 
of  dark,  reddish  spots,  elongated  in  longitude,  upon  the  narrow  belt 
which  became  visible  in  1882,  immediately  outlying  the  great  belt.  One 
of  the  most  conspicuous  of  these  new  spots  is  about  10,000  miles  long. 
(3)  The  fading  away  of  the  west  shoulder  of  the  depression  north  of  the 
red  spot. 

Professor  Young  remarked  •  a  peculiar  white  cloud  of  oval  form  par- 
tially covering  the  "  red  spot,"  in  March,  1885.  This  veil  was  almost 
concentric  with  the  spot,  leaving  visible  only  a  narrow  ring  of  the  red 
substance  not  more  than  ly  to  2''  in  width.  The  outline  of  the 
cloud  was  for  the  most  part  sensibly  smooth  and  regular,  but  at  the 
preceding  end  there  was  a  little  projection  nearly  cutting  across  the  red 
ring.  The  white  cloud  was  liot  brilliant,  but  was  very  nearly  of  the 
same  tint  as  the  white  belt  on  which  the  red  spot  lies. 

At  the  Dearborn  Observatory,  Chicago,  the  systematic  observation 
of  the  markings  on  Jupiter  has  been  continued  by  Professor  Hough  : 
his  results  are  given  in  full  in  his  annual  report  for  188fif,  which  contains 
sketches  of  the  planet  on  November  7, 1884,  and  February  27,'  April  20, 
and  May  15, 1885. 

*  Ob$ervatory,  vin:  172. 
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Saturn  :  The  density  ofSafurn^s  ring, — "  M.  Poincard  sn|>]>lics  a  short 
note  on  the  stability  of  Saturn's  rin^  in  the  November  number  of  the 
Bulletin  Astronmnique.  Laplace  had  shown  that  the  ring  could  only  bo 
stable  if  it  were  divided  into  several  concentric  rings  revolving  at  dif- 
ferent speeds.  M.  Tisserand  had  confirmed  this  result,  and  had  recog- 
nized that  a  single  ring  must,  in  order  to  exist,  possess  a  much  higher 
density  than  the  planet,  and  had  calculated  the  maximum  breadth  of 
each  elementary  ring  in  terms  of  its  density  and  mean  radius.  M. 
Poincar6  has  carried  this  investigation  a  step  further,  and  shown  that 
if  the  density  of  a  ring  be  less  than  a  certain  amount,  it  will,  under  the 
influence  of  the  slightest  perturbation,  no  longer  break  up  into  a  num- 
ber of  narrower  rings,  but  into  a  great  number  of  satellites,  and  that 
if  the  rings  be  fluid  and  turn  each  as  a  single  piece,  the  density  of  the 
inner  ring  must  be  at  least  iy  and  of  the  outer  ring  ^  that  of  the  planet. 
For  a  ring  of  very  small  satellites  (not  for  a  fluid  ring,  as  M.  Poincar6 
erroneously  states),  Maxwell  has  shown  the  condition  to  be  that  the 
density  should  not  exceed  ^h^  part  of  that  of  Saturn. 

"  We  do  not  at  present  know  the  actual  density  of  the  ring  from  ob- 
servation sufficiently  accurately  to  make  therefrom  any  certain  infer- 
ence as  to  its  physical  condition.  Bessel's  determination  from  the 
movement  of  the  peri-saturnium  of  the  orbit  of  Titan  gave  the  reciprocal 
of  the  mass  of  the  ring  as  compared  with  that  of  Saturn  as  118,  which 
since  the  volume  of  the  ring — adopting  Bond's  value  of  40  miles  for  its 
thickness — is  about  4^  that  of  the  planet,  would  make  its  density  about 
3*4  times  greater  than  the  planet's.  Bessel's  value  is,  however,  clearly 
too  great,  as  he  neglected  the  influence  of  the  equatorial  protuberance 
of  Saturn  on  the  movement  of  the  apsides.  Meyer's  determination  of 
the  secular  variation  of  the  line  of  apsides  of  Titan,  viz  (f;r=1726''«5, 
gives  the  reciprocal  of  the  mass  of  the  ring  as  26,700,  but  from  all  the 
six  brighter  satellites  as  1,960 ;  the  latter  value  closely  agreeing  with 
Tisserand's.  It  does  not,  however,  seem  to  have  been  noticed  that  even 
the  smallest  value  for  the  mass  considerably  exceeds  the  highest  per- 
missible in  accordance  with  Maxwell's  result,  since  that  would  make 
the  mass  of  the  rings  only  ^^0^606  P^^rt  of  the  planet's,  an  amount  we 
cannot  hope  to  detect  with  our  present  resources."  {Nature^  January 
28, 1886,  vol.  33:  p.  303.)  . 

8ur  la  Variahiliti  des  Anneaux  de  Saturne. — "Observers  have  as  yet 
discovered  no  fewt  that  could  lead  them  to  suppose  the  rings  of  Saturn  to 
have  as  a  whole  a  rotary  motion  about  the  planet.  Now  if  such  a  motion 
exists,  it  is  inconceivable  that  it  should  have  thus  far  escaped  observa- 
tion. But  if  these  rings  do  not  revolve  about  the  planet,  we  cannot 
admit  that  they  are  solid,  liquid,  or  even  gaseous,  for  it  is  evident  that 
such  frail  structures  could  not  resist  the  force  exercised  upon  them  by 
the  constantly  variable  attraction  in  the  direction  of  the  satellites.  If 
it  is  true  that  without  rotation  the  rings  could  bo  neither  solid,  liquid, 
nor  gaseous,  we  must  seek  some  explanation  that  shall  satisfy  thenecea- 
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Rary  conditions.    The  rings  must  move  about  the  planet  without  there 
being  revolution  properly  so  called  of  the  rings ;  they  must  be  solid 
without  being  rigid.    There  seems  to  be  no  way  of  satisfying  these  con- 
ditions and  at  the  same  time  easily  explaining  all  the  observed  phenom- 
eua  other  than  the  hypothesis  conceived  by  Oassini  II  and  recently  de- 
veloped by  Proctor  and  Clerk-Maxwell,  which  supposes  the  rings  to  be 
formed  of  disconnected  material  of  thousands  of  little  independent  bod- 
ies, asteroids,  circling  around  the  planet  in  independent  and  concentric 
orbits  not  exactly  in  the  same  plane,  and  completing  their  revolutions 
iu  dififerent  times.    It  is  evident  that  all  the  combinations  necessary  for 
explaining  the  observed  phenomena  would  be  possible  in  such  a  system ; 
these  bodies  would  explain  certain  phenomena  in  proportion  as  they  are 
uiore  or  less  numerous,  more  or  less  separated  by  space,  more  or  less 
nire,  &c.    If  we  suppose  (what  is  a  very  probable  thing)  that  these 
bodies  possess  different  reflective  powers,  we  can  conceive  of  all  sorts 
of  combinations  of  light,  from  the  brilliant  rings  to  the  dark-gray  bands, 
In  short  this  hypothesis  appears  to  be  entirely  sufficient  to  explain  the 
rings  of  Saturn  and  their  variability."    (Trouvelot  in  Bull.  A8tron.y 
January,  18i5.) 

The  orbit  of  Tethys. — "Herr  Karl  Bohlin  has  recently  communicated 
tx)  the  Swedish  Academy  of  Sciences  an  interesting  discussion  of  the 
elements  of  the  orbit  of  Tethys.  The  observations  discussed  are  those 
of  Sir  William  Herschel,  1789,  reduced  by  Lament;  Lament,  1836;  Sir 
^.  Herschel,  1835-'37 ;  the  Bonds,  1848-'52;  Sccchi,1856;  Captain  Jacob, 
18i>7-'58;  Newcomb  and  Holden,  1874-75,  and  Meyer,  1880-'81.  The 
elements  are  calculated  for  each  period  of  observation,  without  tiikiiig 
siccouut  of  perturbations.  Herr  Bohlin,  then  specially  treating  the 
uiean  longitude  of  the  epoch,  and  adopting  190<^'69812  as  the  value  of 
t,he  mean  motion,  draws  up  tables  of  the  difierences  between  observa- 
tion and  calculation,  and  attemps  to  represent  them  by  an  empirical 
formula.  The  corrected  value  of  the  mean  motion  is  190<^.6981C9,  almost 
identical  with  that  found  previously  by  M.  Baillaud.  Herr  Bohlin  finds 
^hat  the  annual  motion  of  the  peri-saturnium  amounts  to  33<^.  M.  Bail- 
laud's  results  and  M.  Tisserand's  investigations  had  given  the  value  as 
TOO.  The  eccentricity  is  found  as  0-00803 ±  0-00077."  (Nature^  January 
28,  1886.) 

The  orbit  of  lapetus.-^  An  elaborate  paper  on  the  orbit  of  lapetus,  the 
outermost  satellite  of  Saturn,  by  Prof.  Asaph  Hall,  forms  Appendix  i,  a 
4]uarto  pamphlet  of  82  pages,  recently  published,  to  the  Washington 
Observations  for  1882.  lapetus  was  discovered  on  the  25th  of  October, 
1071,  by  Oassini  with  a  telescope  of  17  feet  focal  length.  Titan,  the 
brightest  of  the  satellites  of  Saturn,  was  discovered  by  Huyghens  on  the 
2.")th  of  March,  1655,  and  Hnyghens  was  deterred,  apparently,  from  fur- 
tlicT  search  by  his  belief  that  the  solar  system  was  now  comi)lete,  this 
discovery  making  the  number  of  satellites  equal  to  the  number  of  planets 
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and  making  six^  of  each,  which  was  aniv^rsally  admitted  to  be  a 
'^  perfect "  number.  Gnrioas  variations  in  the  brightness  of  the  new 
satellite  were  noticed  by  Gassini,  and  his  observations  have  been  con- 
firmed by  subsequent  observers.  The  explanation  seems  to  be  that  op- 
posite sides  of  the  satellite  have  different  reflecting  powers,  and  that 
the  satellite,  in  revolving  around  Saturn,  keeps  the  same  face  always 
turned  towards  the  planet.  In  this  latter  respect  we  have  an  analogous 
case  in  our  moon.  Professor  Pickering  gives  the  magnitude  of  lapetns, 
from  photometric  measures,  11*82,  and  the  mean  diameter  486  miles. 

The  observations  now  published  were,  for  the  most  part,  made  by  Pro- 
fessor Hall  himself  with  the  26-inch  equatorial  of  the  Naval  Observa- 
tory, in  the  years  1875-'84;  a  few  were  made  by  Professor  Newcomb  in 
1874.  In  regard  to  the  examination  of  the  observations  for  large  re- 
siduals. Professor  Hall  remarks :  ^^  In  this  work  no  observation  has  been 
rejected.  When  observations  have  been  honestly  made,  I  dislike  to 
enter  on  the  process  of  colling  them.  By  rejecting  the  large  residuals 
the  work  is  made  to  appear  more  accurate  than  it  really  is,  and  thus 
we  fail  to  get  the  right  estimate  of  its  quality.'^ 

The  adopted  mean  distance  of  lapetus  from  Saturn,  determined  by  two 
different  methods  of  observing,  (one  by  differences  of  right  ascension  and 
declination  and  the  other  by  angles  of  position  and  distances,)  which 
give  very  accordant  results,  is  515-''5195  dL  0*''02645 ;  and  the  time  for 
one  revolution  around  the  planet  seventy-nine  days,  seven  hours,  lifty- 
six  minutes,  forty  seconds.  From  this  periodic  time  of  the  satellite 
and  its  mean  distance,  the  mass  of  Saturn  expressed  as  a  fraction  of 
the  sun's  mass  is  ^/sT)  ^^  about  93*2  tim,es  the  mass  of  the  earth.  Pro- 
fessor HalPs  paper  concludes  with  some  useful  tables  of  the  satellite's 
motion. 

Uranus  :  The  satellites  of  Uranus. — In  Appendix  i  to  the  Washington 
Observations  for  1881  Prof.  Asaph  Hall  has  published  the  results  of 
his  investigations  of  the  orbits  of  Uranus,  "  Oberon  "  and  "  Titania.^ 
'^  The  satellites  of  Uranus  were  amongst  the  first  objects  observed  with 
the  26-inch  refractor  of  the  Naval  Observatory,  after  it  was  mounted  in 
November,  1873.  The  first  series  during  the  oppositions  of  1874  and 
1875  were  discussed  by  Professor  Newcomb,  with  the  view  to  the  de- 
termination of  the  mass  of  the  planet,  and  the  formation  of  tables  of 
the  motions  of  the  satellites,  which  were  published  in  the  Washington 
Observations  for  1873.  Remarking  that  as  the  earth  would  be  nearly 
in  the  plane  of  the  orbits  in  the  year  1882,  and  observations  made  about 

*  Professor  Hall  has  called  my  attention  to  a  slight  error  in  Grant's  rendering  of 
Hnyghens'  remark  (History  of  Physical  Astronomy,  p.  268).  The  discovery, of  Titan 
made  the  number  of  planets  and  satellites,  each  equal  to  six,  and  six  (not  twelve,  as 
Grant  puts  it)  was  regarded  as  a ''perfect"  number :  ''  ...  utrique  Ulo,  quern 
perfectum  dicimus,  numero  continentur  -  -  -  "  Huygenii  Opera  Varia,  vol.  2,  p. 
530),  a  perfect  number  being  one  that  is  equal  to  th«  sum  of  all  its  divisors  including 
unity. 
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that  year  woald  probably  afford  a  good  determinatioD  of  the  position 
of  this  plane,  Professor  Hall  commenced  a  new  series  in  March,  1881, 
which  was  continued  throngh  the  foor  oppositions  to  the  end  of  May, 
1884 ;  these  observations  were  made  with  magnifiers  of  606  and  888 ;  in 
fair  conditions  of  the  atmosphere  the  outer  satellites  are  stated  to  be 
easily  observable  with  the  Washington  instrument.  A  comparison  of 
the  measures  with  Professor  Newcomb's  tables  showed  that  these  tables 
required  but  small  corrections,  which  were  found  by  equations  of  con- 
ditions in  the  usual  manner.  It  should  be  mentioned  that  the  tables 
were  founded  mainly  upon  Professor  Newcomb's  own  measures ;  these 
by  Professor  Hall  in  the  year  1876  and  1876  are  included  in  his  recent 
discussion. 

'<  For  the  position  of  the  nodes  and  inclination  of  the  orbits  of  the  satel- 
lites, Professor  Hall  finds — 

N=165O-81+0O-0142t 
1=  76O-30-0O-0014* 

t  being  the  number  of  years  from  1883.0. 

^^The  mean  value  of  the  mass  of  Uranus  by  the  observations  of  Oberon 
is  T^fo^,  and  by  those  of  Titania  73^73^,  or,  combining  the  values  with 
their  respective  weights,  the  final  result  is  -j^^j^^    This  value,  though 
>'H)iDewhat  smaller  than  those  previously  obtained.  Professor  Hall-thinks, 
is  as  good  as  he  could  obtain  with  the  filar  micrometer  of  the  large  re- 
fractor, and  he  does  not  consider  that  there  would  be  much  gained  by  a 
eoutinuation  of  the  measures.    He  mentions  that  during  the  oppositions 
of  the  planet  from  1881  to  1884,  which  were  especially  favorable  for  the 
search  after  new  satellites,  he  made  careful  examination  on  several  good 
nights  along  the  orbit  plane  of  the  known  satellites  without  finding  any 
new  ones.    The  orbits  of  Oberon  and  Titania  appear  to  be  sensibly  cir- 
cular."   (Nature.) 

Neptune  :  The  satellite  of  Neptune. — Appendix  n  to  the  Washington 
Observations  for  1881  contains  Professor  Hall's  discussion  of  the  obser- 
vations of  this  satellite,  which  were  made  by  Professor  Holden  and  him- 
Jself  with  the  26-inch  Washington  refractor:  the  discussion  includes  also 
observations  made  by  Lassell  and  Marth  at  Malta  in  1863  and  1864.    Cor- 
rections (which  come  out  quite  small)  are  given  for  Newcomb's  elements 
of  the  orbit,  published  in  Appendix  i  to  Washington  Observations  for 
1873.    Comparing  the  observations  of  1881  to  1884  with  those  of  Lassell 
and  Marth,  the  periodic  time  is  found  to  be  5*876839  mean  solar  days, 
liassell's  period  of  the  satellite,  which  has  been  adopted  by  Newcomb, 
appears  to  be  slightly  erroneous.    The  question  of  the  eccentricity  of 
the  orbit  may  be  more  advantageously  attacked  some  ten  or  twenty 
years  hence,  when  tte  apparent  ellix>se  has  become  more  nearly  circular, 
and  when  there  will  be  a  better  opportunity  to  determine  this  element. 
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The  values  of  the  mass  of  Neptano  from  Hall's  measures  at  different 
oppoMitions,  and  from  those  of  Lassell  and  Marth  and  of  Holden,  differ 
sensibly.  The  mean  result  from  Hall's  o^i^  observations  is  77^77 ;  he 
remarks  that  his  distances  are  generally  smaller  than  those  of  other 
observei'S,  and  believes  that  in  order  to  eliminate  the  effect  of  such  per- 
sonal equation  from  the  determination  of  the  mass  of  a  planet,  the  only 
way  will  be  to  increase  the  number  of  observers  and  to  take  a  mean  of 
the  results.  On  favorable  nights  examinations  of  the  region  about 
Neptune  were  made,  but  no  other  satellite  was  detected. 

Fliotometrio  observations  of  Neptune. — ^A  series  of  observations  of  the 
planet's  magnitude  was  carried  on  with  the  meridian  photometer  at 
Harvard  College  Observatory  from  December  16, 1884,  to  January  21, 
1885 ;  the  resulting  magnitude  for  mean  opposition  is  7*63.  Professor 
Pickering  regards  it  as  improbable  that  there  is  any  variation  in  the 
light  of  Neptune  of  a  strictly  periodic  character. 

The  Trans-Neptunian  Planet.— In  the  twentieth  volume  of  the 
American  Journal  of  Soiencey  page  225  et  seq.j  Prof.  D.  P.  Todd,  now  of 
Amherst  College,  gave  an  account  of  his  search,  theoretical  and  prac- 
tical, for  the  trans-Neptunian  planer,  made  from  November,  1877,  to 
March,  1878,  with  the  26-inch  refractor  of  the  Washington"  Observatory. 
Professor  Todd  has  now  published*  the  full  details  of  his  telescopic 
work,  giving  a  list  of  all  ^  ^  suspected  objects,"  and  transcribing  his  note- 
book entire. 

It  was  expected  that  the  planet  would  readily  be  recognized  by  the 
contrast  of  its  disc  and  light  with  the  appearance  of  an  average  star 
of  about  the  thirteenth  magnitude,  and  only  approximate  positions  of 
"suspected  objects"  are  given, — generally  by  means  of  diagrams  repre- 
senting the  configuration  of  stars  seen  in  the  large  telescope  and  in  the 
field  of  the  5-iuch  finder.  It  would  lighten  considerably  the  labors  of 
any  one  who  may  go  over  this  ground  in  the  future,  if  Professor  Todd 
had  summarized  his  observations  in  some  way,  by  establishing  the 
identity  or  non-identity  of  nebulous  objects  which  he  has  noted,  as 
probably  to  be  found  in  Herschel's  General  Catalogue,  and  by  giving  a 
li8t  of  such  objects  as  he  was  still,  at  the  end  of  his  work,  inclined  to 
look  upon  with  some  suspicion. 

Although  this  search  was  unsuccessful.  Professor  Todd  regards  the 
evidence  of  the  existence  of  Hhe  trans-Neptune  planet"  as  well  founded, 
and  he  expresses  the  hope  that  the  search  may  be  continued  with  the 
improved  methods  of  astronomical  photography. 

TiiK  Minor  Planets. — During  the  year  1885  the  number  of  minor 
planets  has  been  increased  by  nine,  bringing  the  whole  number  now 
known  up  to  253.    The  discoveries  of  1885  were  as  follows : 


■  Proc,  Am,  Acad,^  1^85,  21 :  p.  228-43.    Astran,  Nachr,,  113 :  153-C6. 
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No. 

Name. 

Date  of  discovery. 

Discoverer. 

Obeervatory. 

245 

Vera 

Febmary  6 

March  6 

Poffson ......... 

Madras. 

246 

Asporina  -...-. .-, 

Borrelly 

R.  Luther 

J.  PaUsa 

Peters 

Marseilles. 

247 

Enkrate 

March  14 

DtlsseldorC 

248 

I^moia 

June 5  ........... 

Vienna. 

249 

Ilae 

AugOBt  16 

September  3 

Oc  tober  4 ........ . 

Clinton. 

250 

Bottina  ............... 

J.  Palisa 

Do 

Vienna. 

251 

Sophia 

Do. 

252 

Clementina.... 

October  11 

November  12 

Perrotin 

J.  Palisa 

Nice. 

253 

Vienna. 

The  iDcreasing  difficulties  in  this  branch  of  astronomical  discovery 
are  forcibly  suggested  by  the  fact  that  four  of  these  bodies  were  first 
taken  for  planets  already  known  and  their  non-identity  was  only  estab- 
lished by  later  observations. 

Namber  253  was  discovered  while  searching  for  Erigone,  and  raises 
the  whole  number  of  those  found  by  Palisa  to  fifty.  Use  is  the  forty- 
third  discovered  by  Professor  Peters. 

Of  the  minor  planets  discovered  in  1884,  number  237  has  received  the 
name  of  GcBlestina  (erroneously  given  as  Hypatia  in  last  year's  report), 
Number  238  that  of  Hypatia,  239  Adrastea,  243  Ida,  and  244  Sita.  Up 
to  February,  1885,  there  were  still  18  which  had  been  observed  at  only 
one  opposition,  excepting,  of  course,  those  discovered  during  the  year 
preceding. 

Ephemerides  of  the  jsmall  planets  for  1886  will  be  found  in  the  Ber- 
liner Astronamisohes  Jahrbuch  for  1888.  There  are  approximate  places 
for  every  twentieth  day,  of  247  out  of  the  253  now  known,  with  accu- 
rately calculated  opposition  ephemerides  for  19  of  these.  The  elements 
of  these  first  247  are  also  given. 

MM.  Gallandreau  and  Fabry  give  in  the  Bulletin  Astronomique  a  set 
of  tables  which  will  be  found  very  useful  in  computing  approximate 
ephemerides  for  these  small  bodies,  when  the  eccentricity  of  the  orbit 
does  not  exceed  0-407  (=8in  24o). 

A  series  of  photometric  observations  of  Geres  and  Pallas  made  in 
April  and  May,  1885,  at  Harvard  Gollege  Observatory  gave  Geres  =7-71 
magnitude  with  a  probable  error  from  nine  observations  of  0*05;  Pallas 
=8-55  magnitude  with  a  probable  error  of  0*02  from  ten  observations. 
Twenty-two  observations  of  Vesta  were  made  in  1880-'82,  giving  the 
result  6*47  as  the  magnitude  of  the  plant  for  mean  opposition,  and  the 
probable  error  0*04.  Gorresponding  magnitudes  for  a  distance  of  unity 
from  the  sun  and  from  the  observer  for  these  three  bodies  would  be  4*27, 
6*10,  and  3*93,  respectively. 

Mr.  A.  N.  Skinner,  of  the  United  States  Naval  Observatory,  has 
kindly  furnished  the  following  complete  list  of  the  minor  planets.  The 
first  list  gives  the  number,  name,  date  of  discovery,  and  the  name  of 
the  discoverer:  the  subscript  figure  to  the  name  of  the  discoverer  is  the 
discoverer's  number.  The  second  list  is  an  alphabetical  index  of  tlie 
first  252  minor  planets. 
H.  Mis.  15 27 


418 


SCnSNTIPIC   RECORD  FOR   1885. 


The  minor  planets  in  the  order  of  dieoovery. 


Ko. 


Name. 


1 

3 
8 


6 

7 
8 


10 

11 
12 
18 

14 
16 

16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 

27 

28 
20 
80 
81 
82 
83 

84 

85 
86 
37 

88 
80 
40 
41 
42 

43 
44 

45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

66 

67 

68 
50 
60 
61 
62 


Ceres. 
PallM 


Juno 


Vesta. 


Astoea 


Hebe 
Iris.. 
Hon 


Metis. 


Hygeia 


Parthenope. 
Victoria  — 
Egeria 


Irene 

Eanomia 


Psyche 

Thetis 

Melpomene. 
Fortnna .... 
Hassalia — 

Lut4)tia 

Calliope  .... 
Thalia 


Data 


Themis 

Phocea — 
Proserpina 
Eaterpo  ... 


Bellona 

Amphitrite . . 

Urania 

Euphrosyne  . 

Pomona 

Polyhymnia . 


Circe 

Leacothea 
Atalante. . 
Fides 


Leda 

Leetitia... 
Harmonia 
Daphne. . . 
Isis 


Ariadne 
Nysa  .... 
Eugenia 
Hestia... 
Agl^a.. 
Doris.... 
Pales  .... 
Virginia 


Kemausa  .. 

Enropa 

Calypso.... 
Alexandra. 
Pandora ... 


Mclote 

Mnemoayno 


Conconlia . 

Elnis 

Imdo 

Diinae 

Krato 


180L 
Jan.     1 

1802. 
Har.  S8 

1804. 
Sept.    1 

1807. 
Mar.  29 

1845. 
Deo.  8 

1847. 
July    1 
Aug.  18 
Oct    18 

1848. 
Apr.  26 

1849. 
Apr.  12 

1850. 
May  11 
Sept  18 
ISov.    2 

1851. 
May  19 
July  29 

1852. 
Mar.  17 
Apr.  17 
June  24 
Aug.  22 
Sept  19 
Nov.  15 
Nov.  16 
Deo.  15 

1853. 
Apr.    6 
Apr.    6 
May     5 
Nov.    8 

1854. 
Mar.  1 
Mar.  1 
July  22 
Sept  1 
Oct  26 
Oct    28 

1855. 
Apr.    6 
Apr.  19 
Oct     5 
Oct     5 

1856. 
Jan.  12 
Feb.  8 
Mar.  31 
May  22 
May  23 

1857. 
Apr.  15 
May  27 
June  27 
Aug.  16 
Sept  15 
Sept  19 
Sept  19 
Oct      4 

1858. 
Jan.  22 
Feb.  4 
Apr.  4 
Sept.  10 
Sept  10 

1857. 
Sept    9 

1859. 
Sept.  22 

18(to. 
Mar.  24 
Sept  12 
Sopt  14 
Sept  9 
Sipt  14 


Discoverer. 


PiaszL 

Olbersi. 

Harding. 

Olberst. 

Henoke  i. 

Henckes. 

Hindi. 

Hinds. 

Graham. 

De  Gasparis  i. 

DeGaspariss. 

Hinds. 

De  Gasparis  s. 

Hind  4. 

De  Gasparis  4. 

De  Gasparis  s. 

Lather  i. 

Hinds. 

Hinds. 

De  Gasparis  s. 

Goldschmidt  i. 

Hind  7. 

Hinds. 

De  Gasparis?. 
Chacomac  i. 
Luther  t. 
Hind*. 

Lather  s. 
Marth. 
Hind  10. 
Ferguson  i. 
(jolaschmidt  s. 
Chacomac  t. 

Chacomac  s. 
Luther  4. 
Goldschmidt  s. 
Luther*. 

Chacomac  4. 
Chacomac  s. 
Goldachmidt4. 
G^ldBchmidt  s. 
Pogson  I. 

Pogson  fl. 
Goldschmidt  s. 
Goldschmidt  r. 
Pogson  s. 
Luther  «. 
Goldschmidt  s. 
Goldschmidt*. 
Ferguson  s. 

Laurent. 
Goldschmidt  lo. 
Luther,. 
Goldschmidt  11 
Searle. 

Goldschmidt  is 

Luther  s. 

Luther*. 
Chacomac  s. 
Ft^rpnaon  s. 
Goldscbniidt  is. 
Foerster. 


No. 


63 
64 
66 
66 
67 
68 
69 
70 
71 
72 

73 
74 
76 
76 

77 

78 
79 

80 
81 
82 


84 
85 

86 
87 
88 
89 
90 
91 

92 
93 
94 
96 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 
109 

110 
111 
112 

113 
114 
115 
116 
117 

118 
110 
120 
121 
122 
123 
124 
125 
120 
127 
128 

120 
130 
131 


lame. 


Ansonia . 
Angelina 
Cvbele... 

Miya 

Asia 

Leto 

Eosperia 
Panopsea. 
Niobe... 
Feronia. . 


Cly tia  . . . 
Galatea . . 
Enrydico 

Frefa 

Frigga... 


Diana 

Eurynome' 


Sap])ho 

Terpsichore 
Alcmene  — 


83     Beatrix 


Clio, 
lo.. 


Semele.. 
Svlvia . . 
I'hiBbe  . 
Julia  ... 
Antiope 
£gina.. 


Undina . . 
Minerva . 
Aurora.. 
Arethusa 


^gle  .... 
Clothe . . . 
lanthe . . 

Dike 

Hecato  . . 
Helena  . . 
Miriam .. 

Hera 

Clymene. 
Artemis  . 
Dione — 
Camilla.. 


Hecuba. . 
Felicitas. 


Lydia 

Ate 

Iphigenia. 


Amalthea. 
Cassandra 

Thyra 

Sirona 

Lomia 


Peitho 

Althaea.  .. 
Lachesis.. 
Hermione. 

Gerda 

Brunhild  . 
Akeste  — 
Liberatrix 
Velleda... 
Johanna . . 
Nemesis . . 


Antljrone 
Electra ... 
Vala 


Date. 


4 
8 
0 


1861. 
Feb.  10 
Mar. 
Mar. 
Apr. 
Apr.  17 
Apr.  29 
Apr.  29 
May  6 
Aug.  13 
May  29 

1862. 
Apr.  7 
Aug.  29 
Sept  22 
Oct  21 
Nov.  12 

1863. 
Mar.  15 
Sept  14 

1864. 
Mav    2 
Sept  80 
Nov.  87 

1865. 
Apr.  26 
Aug.  25 
Sept  19 

1866. 
Jan.  4 
May  16 
June  15 
Aug.  6 
Oct  1 
Nov.    4 

1867. 
July     7 
Aug.  24 
Sept    6 
Nov.  23 

1868. 
Feb.  17 
Feb.  17 
Apr.  18 
May  28 
July  11 
Aug.  15 
Aug.  S2 
Sept  7 
Sept  13 
Sept  16 
Oct  10 
Nov.  17 

1869. 
Apr.    2 
Oct      9 

1870. 
Apr.  10 
Aug.  14 
Sept.  19 

187L 
Mar.  12 
July  23 
Aug.  6 
Sept  8 
Sept.  12 

1872. 
Mar.  15 
Apr.  3 
Apr.  10 
May  12 
July  31 
July  31 
Aug.  23 
Sept.  11 
Nov.  5 
Nov.  5 
Nov.  25 

1«73. 
Feb.     5 
Feb.   17 
May  24 


DiacoTem. 


DeGasparisa 
Tempel  i. 
Tempel «. 
Tnttle  I. 
Pogson  4. 
Luther  lo. 
Schiaparelli. 
Goldschmidt  m. 
Luther  II. 
C.H.  F.Peters  I. 

TuttJe  s. 
Tempel  s. 
Peters  s. 
D' Arrest 
Peters  s. 

Luther  is. 
Watson  1. 

Pogson  s.  • 

Temi>el  4. 
Lather  is. 

De  Gasparis  *. 
Luther  14. 
Peters  4. 

Tietjen. 
Pogson  «. 
Peters  ». 
Stepban. 
Luther  is. 
Borrelly  1. 

Peters*. 
Watson*. 
Watson  |. 
Luther  i«. 

Coggiai. 
Tempel  s. 
Peters  f . 
Borrelly  *. 
Watson*  4. 
Watson  s. 
Peters*. 
Watson  «. 
Watson  7. 
Watson  s. 
Watson*. 
Pogson  7. 

Luther  iv. 
Peters  *. 

Borrelly*. 
Peters  i^. 
Peters  II. 

Luther  1*. 
Peters  i*. 
Watson  10. 
Peters  is. 
Borrelly  4. 

Luther  i*. 
Watsrin  11. 
Borrelly  ». 
Watson  is. 
Peters  14. 
Peters !«. 
Peters !«. 
Prosper  Henry  % 
Paul  Henry  i. 
Prosjjer  Henr7^ 
Watson  r^ 

Peters  n. 
Peters  i*. 
Peters  1*. 
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The  nUnwplaneU  in  the  order  o/Maoovery — Continued. 


Ko. 


Kame. 


m 

133 
134 

135 
136 
137 
138 
139 
140 

141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
156 
156 
157 

158 
150 
160 
161 
16S 
168 
164 
165 
166 
167 
168 
109 

170 
171 
172 
173 
174 
175 
176 
177 
178 
179 

180 
181 
182 
188 
184 
185 
186 
187 
188 
189 
190 
191 

in 


Mthrtk 

Cynae 

Sophroayne. 


Hertha .. 
AoBtria.. 
HeUboM. 
Tolosa... 
Jaewa... 
Slwa 


Lumen 

Polana 

Adria 

VibUla 

Adeona 

Lncina 

Protogeneia. 

Gallia 

Medusa 

Nnwa 

Abundantia 

Atala 

HUda 

Bertha 

Scylla 

Xanthippe.. 
Dcjanira 


Coronia... 
Emilia  ... 

Una 

Athor  .... 
Laorentia. 
Erigone  .. 

Era 

Loreley... 
Rhodope.. 

Urda 

Sibylla  ... 
Zelia 


Maria 

Ophelia 

Saacia 

Ino 

Phedra 

Andromache 

Idanna  

Irma 

Bolisana 

Clytemueatia.. 


Date. 


1873. 
June  13 
Aug.  10 
Sept.  27 

1874. 
Feb.  18 
Mar.  18 
Apr.  21 
Maj  19 
Oct.  10 
Oct    18 

1875. 
Jan.  13 
Jan.  28 
Feb.  23 
Jnne  3 
Jane  3 
Jnne  8 
Jnly  10 
Aug.  7 
Sepl  21 
Oct  18 
Not.  1 
Nov.  2 
Nov.  2 
Nov.  4 
Nov.  8 
Nov.  22 
Dec.     1 

1876. 
Jan.  4 
Jan.  26 
Feb.  20 
Apr.  19 
Apr.  21 
Apr.  26 
Jidy  12 
Aug.  9 
Ang.  15 
Aug.  28 
Sept.  28 
Sept.  28 

1877. 
Jan.   10 
Jan.   IH 
Feb.     5 


Di«K>verer. 


Gammna . 
Eucharis  . 

Elaa 

Istria 

D«jop<^.. 
Ennike  . . . 

Celnta 

Lamberta. 
Menippe.. 
Phthfa.... 
lamene ... 
Kolga  .... 


KaoaicaA 


Aug. 

1 

Sept 

2 

Oct 

1 

Oct 

14 

Nov. 

5 

Nov. 

6 

Nov. 

11 

187a 

Jan. 

29 

Feb. 

2 

Feb. 

7 

Feb. 

8 

Feb. 

28 

Mar. 

1 

Apr. 

6 

Apr. 

11 

June  18  1 

Sept 

9 

Sept  22  i 

Sept 

30 

1879.     1 

Feb. 

17 

Watson  14. 
Wataonif. 
Luther  at. 

TetersM. 
Palisai. 
Palisaa. 
Perrotin  i. 
Watson  M. 
Palisai. 

Paul  Henry  *. 
Palina^. 
Palisai. 
Peters  si. 
Peters  n. 
Borrelly  c 
Schnlhof. 
Prosper  Henrys. 
Perrotin  a. 
Watson  If. 
PaUsa*. 
J*aal  Henry  s. 
Palisar. 

Prosper  Henry  4 
Palisaa. 
Palisaa. 
Borrelly  y. 

Knorrei. 
Paul  Henry  4. 
Peters  i^ 
Watson  It. 
Prosper  Henry  a. 
Perrotin  ^ 
Paul  Henry  a. 
Peters  ai. 
Peterstt. 
Peters  aa. 
Watson  la. 
Prosper  Henry  a. 

Perrotin  4. 
Borrelly*. 
Borrelly  a. 
Borrelly  la. 
Watson  M. 
Watson  SI. 
Peters  n. 
Paul  Henry  a. 
Palisa  10. 
Watson  aa. 

Perrotin  a. 
Cottenot 
Pnlisa  11. 
Palisais. 
Palisa  la. 
Peters  ». 
Prosper  Henry?. 
Cogffiaa. 
Peters  «. 
Peters  aa. 
Peters  ». 
Peters  aa. 

Palisa  14. 


No. 


108 
194 
195 
196 
197 
198 
199 
SOO 
201 
202 
203 
204 
206 
206 
807 
208 
209 
SIO 
211 

212 
213 
314 
915 
216 
S17 
218 
219 

930 

291 
222 
223 
924 
226 
226 
227 
228 
22) 
230 
231 

232 
233 
234 
235 

236 
237 
238 
339 
240 
241 
242 
243 
244 

245 
246 
247 
248 
249 
250 
251 
252 
263 


Name. 


Ambrosia.. 

Prokne  

Enrykleia . 
Philomela  . 

Arete 

Ampella... 

Byblis 

Dynamene. 
Penelope  .. 
Chrysels... 
Pompeia... 
Callisto.... 
Martha.... 
Hersilia  ... 

Hedda 

Lacrimosa. 

Dido 

Isabella — 
Isolda 


Medea 

Lilsea., 

Asohera 

Oenone  

Cleopatra..... 

Eudora 

Bianca 

Thusnelda... 


Stephania. 


Eos 

Lucia 

Rosa 

Oceana  — . . 
Henrietta... 
Weiingia... 
PhUosophia. 

Agatbe 

Adelinda  ... 
Athamantia. 
Vindoboua.. 


Russia... 
Asterope 
Barbara.. 
Carolina . 


Honoria  .. 
Ccelestina. 
Hypatia  . . 
Aurastea  . 
Vanodis  . . 
Germania. 
Kriemhild 

Ida 

Sita 


Vera 

Asporina  — 

Eukrate 

Lameia , 

Use 

Bcttina 

Sophia 

Clementina . 


Date. 


13 
13 
17 
21 


1879. 
Feb.  28 
Mar.  21 
Aj>r.  19 
May  14 
May  21 
June  13 
July  9 
July  27 
Aug.  7 
Sept  11 
Sept  25 
Oct  8 
Oct 
Oct 
Oct 
Oct 
Oct  22 
Nov.  12 
Dec  10 

1880. 
Feb.  6 
Feb.  16 
Feb.  29 
Apr.  7 
Apr.  10 
Aug.  30 
Sept.  4 
Sept  30 

1881. 
Feb.  23 

1882. 
Jan.  18 
Feb.  9 
Mar.  9 
Mar.  80 
Apr.  19 
J^y  19 
Aug.  12 
Aug.  19 
Aug.  22 
Sept  3 
Sept  10 

1883. 
Jan.   31 
May  11 
Aug.  12 
Nov.  28 

1884. 
Apr.  26 
June  27 
July  1 
Aug.  18 
Aug.  27 
Sept  lU 
Sept  22 
S<pt  29 
Oct  14 
•1886. 
Feb.  6 
Mar.  6 
Mar.  14 
June  6 
Aug.  16 
Sept  3 
Oct  4 
Oct  11 
Nov.  12 


Discoverer. 


Coggia^ 
Peters  as. 
Palisa  it. 
Peters  u. 
Palisa  la. 
Borrelly  la. 
Peters  If. 
Peters  aa. 
Palisa  ir. 
Peters  ar. 
Peters  aa. 
Palisa  la 
Palisa  la. 
Peters  aa. 
Palisa  ft. 
Palisa  81. 
Peters  40. 
Palisa  aa. 
Palisa  aa. 

Palisa  ac. 
Peters  41. 
Palisa  la. 
Knorrea. 
Palisa  H. 
Coggia  4. 
Palisa  ar. 
Palisa  as. 

Palisa  la. 

Palisa  aa. 
Palisa  ai. 
Palisa  aa. 
Palisa  as. 
Palisa  84. 
Palisa  aa. 
Paul  Henry  r. 
PaUsaaa. 
Palisa  S7. 
De  Ball.  1 
Palisa  aa. 

Palisa  aa. 
Borrelly  la. 
Peters  4». 
Palisa  44. 

Palisa  41. 
Palisa  41. 
Knorrog. 
Palisa  a. 
Borrt>lIy  la. 
Luther  at. 
Palisa  44. 
Palisa  a. 
Palisa  a. 

Pogsona. 
Borrelly  14. 
Luther  aa. 
Palisa  47 . 
Peters  4s. 
Palisa  44. 
Palisa  4a. 
Perrotin  a. 
Palisa  M. 
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Alphabetical  index  of  thefirat  252  minor  platieta. 


Name. 


AbnndantU 

Adelinda.... 

Adeona 

Adrastea . . . 

Adria 

JEfiina 

iEglo 

iEmilia 

'^thra 

Agatlie 

Aclaja 

Aicesto 

Alcmene.... 
Alexandra.. 

Althica 

Amalthea... 
Ambrosia. . . 

Anipella 

Anjpbitrite . 
AudroTnache 
ADjzelina  ... 
Antigone ... 

Antiope 

Arete 

Arothusa . . . 

Ariadne 

Artemis 

Aschera  .... 
Asporina  ... 

Asm 

AHterope  ... 

AMti-tea  

Atala 

Atalaute 

Ate . 

Athamantia 

Athor 

Aurora 

Ausonia  . . . . . 

Aufitria 

Barbara — 

Baucis 

Beatrix 

Belisana 

Bellona 

Beitha , 

Bettina 

Biauca 

Brunhild 

B.vblis 

Calliope 

Calibto 

Calyj)Ho 

Camillu 

Carolina 

CaaHandra  . . 

Coluta 

CoreH 

Clirvseirt 

Circe 

CIcuxnUiua . 
Cleopatra... 
Clio 


No. 


151 
229 
145 
239 
143 

91 

96 
ISO 
132 
228 

47 
124 

82 

54 
119 
113 
193 
198 

29 
175 

64 
129 

90 
197 

95 

43 
105 
214 
246 

67 

233 

5 

152 

36 
111 
230 
161 

94 

63 
136 
234 
172 

83 
178 

28 
154 
250 
218 
123 
190 

22 
204 

53 
107 
235 
114 
18G 
1 
202 

34 
252 
216 

84 


Name. 


Clotho 

Cljrmeae 

Clytemnestra . 

Clytia 

Coeleatina  — 

Concordia 

Coronia 

Cybele 

Cyrcne , 

DaiuUi 

Daphne 

Detianira 

D(\)op^a 

Diana 

Dido •. 

Dike 

Dione 

Doris 

Dynamene 

Echo 

£c:eria 

Electra 

Elpis 

Elsa 

Eos 

Erato 

Erigone 

Eucharis 

Endora 

Eugenia 

Eukrate 

Eunike 

Eunomia 

Enpbrosyne  .. 

Enropa 

Eurydice 

Eurykleia 

Enrynome 

Euterpe 

Eva 

Fellcitas 

Feronia 

Fides 

Flora 

Fortuna 

Freia 

Frigga 

Galatea 

Gallia 

Gammna 

Gerda 

Gcrmania 

Harmonia ... 

Hobe 

Hecate 

Hocnba 

Cedda 

Helena 

Henrietta 

Hera    

Herraiono 

Hersilia 

Hertlia 


Ko. 


97 

104 

179 

73 

237 

58 

158 

65 

138 

61 

41 

157 

184 

78 

209 

99 

106 

48 

200 

60 

13 

130 

59 

182 

221 

62 

163 

181 

217 

45 

247 

185 

15 

31 

52 

75 

195 

79 

27 

164 

109 

72 

37 

8 

19 

76 

77 

74 

148 

180 

122 

241 

40 

6 

100 

108 

207 

101 

225 

103 

121 

206 

135 


Name. 


Hesperia... 

Hestia 

HUda 

Honoria  . . . 

Hygeia 

Hypatia  . . . 

lanthe 

lo 

Ida 

Idonna ..... 

Use 

Ino 

Iphigenia. . 

Irene 

Iris 

Irma 

Isabella 

Isis 

Ismene 

Isolda 

Istria 

Johanna .. 

Juewa 

Julia 

Juno. 

Kolga 

Kriemhild  . 
Lachesis ... 
Lacrimosa . 

Laetitia 

Lamberta.. 

Lameia 

Laurentia  ., 

Leda 

Leto 

Leuoothea . 
Liboratrix . 

Lilffia 

Lomia   

Loreley 

Lucia , 

Luoina 

Lumen  ..... 

Lutetia 

Lydia 

MiUa 

Maria 

Martha 

Massalia 

Medea 

Medusa 

Melete 

Meliboea  . . 
Melpomene 
Menlppe  ... 
Metis      . . . . 

Minerva 

Miriam 
Mnemosyne 
Naaslcali... 
Nemausa  ... 
Nemesis  . . . . 
Niobe 


Na 


60 

46 
153 
236 

10 
238 

08 

85 
243 
176 
249 
173 
112 

14 

7 

177 

210 

42 
190 
211 
183 
127 
139 

89 
8 
191 
242 
120 
208 

39 
187 
248 
102 

38 

68 

35 
125 
213 
117 
165 
222 
146 
141 

21 
110 

66 
170 
205 

20 
212 
149 

56 
137 

18 

188 

9 

93 
102 

57 
192 

51 
128 

71 


Name. 


Nnwa 

Nysa 

Orcmna 

Oenone  

Ophelia 

Pales 

Pallas 

Pandora  

PanopiBk 

Partneuope  

Peitho 

Penelope 

Phedra 

Philomela 

Phllosophia 

Plu>c»a 

PhthU 

Polana 

Polyhymnia 

Pomona 

Pompeia 

Prokne  

Proserpina 

Protogeneia 

Psyche 

Bhodope 

Roea 

Russia 

Sappho  

Scylla 

Semele 

Sibylla 

Sirona 

Sita 

Siwa 

Sophia 

Sophroeyne 

Stephaiua 

Sylvia 

Terpsichore 

ThfiOia 

Themia 

Thetis 

Thisbe  

Thasnelda 

ra 

osa 

I  Una 

:  Undina 

;  Uninia 

Urda 

Vala 

VanadiH 

Velleda 

Vera 

Vosla 

Vibilia 

VioUirla I    12 

Vindobona....*. ...   231 

Virginia ^ 

WerjnKia 226 

Xanthippe i56 

zeiia 269 


ihvi 
ToUm 


BEPOETS  OP  OBSERVATOEIES. 

The  following  account  of  the  recent  activity  of  astronomical  ob- 
servatories has  been  derived  from  the  "  Jahresberichte  der  Stern warte 
fiir  1884,"  in  the  Vierteljahrsschrift  der  Aatronomischen  Gesclhchaft^  vol- 
ume 20  (a  condensed  translation  of  this  appeared  in  the  Sidereal  Mes- 
«ew</er,  {September,  1^85),  and  from  the  reports  of  observatories  for  1885 
that  have  been  published  up  to  the  preiscnt  date  (April,  1880):  the  re- 
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])orts  of  English  observatories  are  largely  obtained  from  tlie  Monihlii 
Notie^^.  Sirius  xix :  14-18,  64-C6)  contains  brief  descriptions,  &c.,  of 
Austro-Hungarian  observatories. 

Armagh. — The  building  for  the  new  10-inch  Grubb  equatorial  (10  feet 
focal  length)  was  erected  in  July  last.  The  dome  moves  on  6  "  canted" 
wheels  and  is  covered  with  papier-mach^  riveted  to  the  iron  frame- 
work and  stitched  together  with  copper  wire.  The  declination  circle 
can  be  read  from  the  eye  end,  and  both  it  and  the  right  ascension  circle 
can  be  illuminated  by  small  incandescent  lamps  worked  by  a  two-cell 
bichromate  battery. 

Bamberg  Ohservatory. — Dr.  Hartwig,  recently  of  the  Strassburg  and 
Dorpat  observatories,  has  been  appointed  director  (January,  1886),  and 
is  busy  with  the  preliminary  arrangements  for  erecting  the  buildings. 

Berlin  (1884). — ^The  large  meridian  circle  has  been  dismounted  and 
has  received  important  mechanical  improvements.  The  observations 
on  the  southern  half  of  the  Berlin  Zone  were  temporarily  stopped  dur- 
ing the  year.  Dr.  Kuestner  has  begun  a  series  of  observations  with 
the  object  of  determining  the  constant  of  aberration  by  measures  of  the 
difference  of  zenith  distances  of  pairs  of  stars  in  the  same  E.  A.  and 
equal  and  opposite  Z.  D.  The  work  is  to  be  finished  in  1885.  Dr. 
Knorre  has  made  a  large  number  of  observations  with  the  9'6-inch 
equatorial  for  the  positions  of  asteroids,  comets,  and  faint  stars.  The 
planet  Hypatia  was  found  by  him  July  1,  1884.  Dr.  Battermann  is 
regularly  observing  occultations,  both  immersions  and  emersions.  Dr. 
Marcuse  has  charge  of  the  heliometer,  and  has  made  thirty-three  de- 
terminations of  the  solar  diameter,  &c.  Vol.  v  of  the  Berlin  observa- 
tions has  been  published  during  the  year. 

German  Transit  of  Venus  Commission  (1884).  The  report  of  Dr. 
Auwers  on  the  work  of  the  computing  bureau  relates  first  to  the  ohner- 
vaiians.  These  are  of  three  kinds:  (1)  Observations  before  the  expe- 
ditions, for  practice,  and  for  the  investigation  of  special  points ;  (2) 
observations  at  the  stations ;  and  (3)  observations  made  after  the  re- 
turn of  the  parties.  ^  A  list  of  the  heliometer  measures  of  each  observer 
comprised  in  these  classes  is  given  separately,  and  a  summary,  from 
which  it  appears  that  the  total  number  of  complete  measures  with  the 
four  heliometers  was : 

Before  and  after  the  expeditions 1, 769 

At  the  stations  themselves 1, 074 

In  all,  for  thirteen  observers 2, 843 

Bermersidej  Halifax  (Mr.  Edward  Crossley's  observatory).  Phenom- 
ena of  the  satellites  of  Jupiter  and  Saturn  observed. 

Bonn. — ^2881  zone  stars  (four  hundred  fundamental  stars)  were  de- 
termined in  the  A.  G.  zone.    The  southern  Durckmn^terung  has  required 
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the  examination  of  some  seven  hundred  and  fifty  places  in  tbe  sky  to 
solve  doubts.  In  December,  1883,  the  charting  of  the  stars  on  the  maps 
was  again  begun  and  finally  completed  in  .March,  1885.  The  catalogue 
will  contain  133,658  stars  between  —  2^  and  —  23^;  692  more  are  given 
north  of  these  limits  and  479  south. 

Bordeaux. — This  observatory,  founded  in  1871,  has  just  now  {Comptes 
Rendus^  101 :  690,  1885),  published  its  first  volume  of  AnnaleSj  con- 
taining a  minute  description  of  the  instruments  (a  meridian  circle  of 
049™  aperture,  two  equatorials  of  0*22  and  0*39",  and  three  clocks),  and, 
also,  a  determination  of  the  longitude  of  the  observatory.  An  impor- 
tant piece  of  work  ha^  been  undertaken  by  the  director,  M.  Eayet,  in 
the  re-observation  of  the  23,000  stars  in  Argelander's  southern  zones, 
between  — 15^  and — 31^  of  declination.  The  latitude  is  given  as 
+440  50^  7"-23.    {Science.) 

Boswell  Observatory,  of  Doane  College,  Crete,  Nebr.,  is  due  to  the 
liberality  of  the  late  Charles  Boswell,  of  West  Hartford,  Conn.  The 
observatory  possesses  a  full  set  of  meteorological  instruments  in  addi- 
tion  to  its  astronomical  equipment,  and  is  a  signal-service  station,  co- 
operating with  the  United  States  Signal  Service  at  Washington.  A 
time-ball  is  dropped  daily  at  noon. 

Brussels. — ^The  transit  and  mural  are  used  to  observe  moon  culminat- 
ing stars.  A  general  catalogue  of  the  stars  observed  at  Brussels  in  the 
years  1857-78,  reduced  to  1865,  will  be  printed  during  1885.  M.  F. 
Folic,  administrating  inspector  of  the  University  of  Li^ge,  has  been  ap- 
pointed director.  Since  the  resignation  of  M.  Houzeau,  the  direction 
has  been  in  the  hands  of  a  committee  of  three,  MM.  Stas,  Liagre,  and 
Mailly. 

Buchtel  College  Observatory,  Akron,  Ohio. — Approximate  latitude,  +41^ 
3' ;  approximate  longitude,  5^  26"  west  of  Greenwich.  The  observatory 
was  erected  in  the  summer  of  1885,  and  the  instruments  set  up  about 
March  1, 1886.    The  following  instruments  are  in  use : 

Transit  circle  of  3  inches  aperture,  by  Fauth  &  Go.,  of  Washington. 
The  circles  are  16  inches  in  diameter,  one  being  coarsely  divided  on  the 
edge  and  serving  as  a  finder,  the  other  being  divided  on  silver  to  five- 
minute  spaces  and  reading  by  two  micrometer-microscopes  to  single  sec- 
onds. The  telescope  is  provided  with  right  ascension  and  declination 
micrometers.  A  fine  level  is  attached,  so  that  the  instrument  can  be 
used  as  a  zenith  telescope ;  reversing  apparatus,  plain  and  diagonal 
eye-pieces  accompany  the  instrument. 

Sidereal  clock,  by  E.  Howard  &  Co.,  of  Boston.  This  clock  is  provided 
with  electrical  attachments  for  operating  the  chronograph.  Chrono- 
graph, by  Fauth  &  Co.  Mean  time  clock,  by  Fauth  &  Co.  This  clock 
is  provided  with  Gardner's  electrical  attachments  for  oi)erating  chrono- 
graph, dropping  timeball,  and  correcting  a  system  of  controlled  clocks. 
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Kqiijitorial  telescope  of  4 J  inches  aperture,  by  Pike  &  Sons. 

Sextjint,  by  Fantli  &  Co. 

The  observatory  was  built  as  a  working  observatory  for  the  college 
students  in  astronomy,  and  it  \^i\\  be  chiefly  devoted  to  this  i)nrpose. 
Besides  this,  the  work  for  the  following  year  will  be,  (1)  to  furnish  the 
city  and  surrounding  towns  with  ex)rrect  time  signals ;  (2)  to  determine 
the  latitude  and  longitude;  (3)  to  observe  all  occultations  of  stars  that 
are  visible  here. 

Cambridge  (England)  Observatory, — The  total  number  of  observations 
made  with  the  transit  circle  during  the  year  was  3,253,  including  2,442 
observations  of  zone  stars  made  on  one  hundred  nights.  The  observa- 
tions of  clock  stars  and  those  of  Polaris  are  completely  reduced,  and 
the  mean  places  for  January  1  obtained  up  to  the  end  of  1884.  The  true 
apparent  places  of  all  other  stars  observed  in  1884  are  also  obtained, 
both  in  R.  A.  and  N.  P.  D. 

Christiania. — An  equatorial  of  360™™  aperture  and  6-8™  focal  length 
has  been  erected  by  Herr  H.  G.  Olsen.    (Siriiis.) 

Cincinnati  Observatory. — No.  8  of  the  publications  of  this  observatory, 
oontaining  ther  observations  of  comets  in  1883,  has  appeared  during  the 
past  year  (1885).  "It  is  noteworthy  as  presenting  a  pretty  complete 
report  on  the  phenomena  of  Pons'  periodical  comet  of  1812  at  its  reap- 
pearance. The  features  of  the  tail  were  particularly  studied,  and  the 
discussion  of  the  observations,  based  upon  the  theory  of  Dr.  Bredichin, 
has  been  found  to  add  confirmation  to  that  theory."  These  observations 
were  made  by  Mr.  H.  O.  Wilson  while  in  temporary  charge.  The  ob- 
servatory is  now  under  the  direction  of  Prof.  J.  G.  Porter. 

Constantinople. — It  is  reported  that  the  Sultan  has  ordered  the  erec- 
tion of  an  astronomical  and  meteorological  observatory  at  Constantinople. 

Cordoba  Observatory. — Dr.  B.  A.  Gould  returned  to  the  United  States 
in  April,  1885.  He  has  been  succeeded  as  director  of  the  Cordoba  Ob- 
servatory by  his  first  assistant.  Dr.  John  M.  Thome.  Dr.  Gould  has 
published  as  the  final  definitive  position  of  the  Cordoba  meridian  cir- 
cle :  Latitude,— 310  25'  15"-46 ;  longitude,  4^  16™  48»-2  west  of  Greenwich. 

Dearborn  Observatory. — Professor  Hough's  report  for  the  year  ending 
May  20,  1885,  states  that  the  meridian  circle  has  been  used  for  deter- 
mination of  time,  which  is  furnished  daily  to  the  city  of  Chicago.  A 
full  description  is  given  of  a  printing  chronograph.  The  work  with 
the  great  equatorial  has  been  confined  mainly  to  diflQcult  double  stars 
and  the  planet  Jupiter.  Four  sketches  of  Jupiter  accompany  the  re- 
port. The  partial  eclipse  of  the  sun  of  March  16  was  observed  for  last 
contact,  and  a  number  of  dry-plate  negatives  were  obtained. 

Denmore  Observatory  (1885). — Mr.  W.  H.  Numsen  has  erected  a  small 
private  observatory  near  the  city  of  Baltimore,  and  his  4-inch  Cooke 
equatorial  has  been  devoted  to  the  study  of  the  physical  features  of 
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comets,  &c.    The  approximate  position  of  the  observatory  is,  latitude 
+390  2V ;  longitude  5^  C"»  52«  west  of  Greenwich. 

Ih-esden  (1884)  (private  observatory  of  Baron  Engelbardt). — two  hun- 
dred and  forty-two  observations  of  the  positions  of  comets,  planets,  and  * 
nebulsB  (198)  have  been  made  with  the  12-inch  equatorial,  besides  minor 
observations. 

Dun-Echt  Observatory  (1885). — Lord  Crawford  has  published  Vol.  iii, 
containing  Division  n,  of  the  account  of  the  Mauritius  expedition  to 
observe  the  transit  of  Venus,  1884.  The  Dun-Echt  circulars  have 
proved  themselves  invaluable  during  the  year. 

Dunsink. — The  South  equatorial  has  been  employed  as  usual  in  obser- 
vations on  stellar  parallax.  The  list  of  southern  stars  mentioned  in  former 
reports,  observed  with  the  meridian  circle,  has  been  supplemented  by  a 
list  of  proper  motion  stars. 

Dusseldorf  (1884). — Professor  Luther  discovered  planet  241,  Ger- 
mania,  during  the  year  on  his  Berlin  chart  for  0  hours.  Since  1847, 
150  planets  have  been  observed  1,233  times  at  Dusseldorff  with  the 
6-inch  telescope. 

Ealing  (Mr.  Common's  observatory). — Experiments  in  astronomical 
photography.  Comet  1885  III,  independently  discovered  on  Septem- 
ber 4. 

Edinburgh. — ^TheprintingoftheEdinburghStarCatalogueandEphem- 
eris  for  1830  to  1890  has  been  resumed,  and  it  is  now  completed  to 
17^  right  ascension. 

FranTcfort'On-the-Main  (1884)  (private  observatory  of  Herr  Eppstein). — 
The  star  gauges  were  continued  on  sixty-two  nights,  in  682  places, 
2,714  fields,  containing  25,875  stars. 

Sun-spots  are  also  regularly  observed  here. 

Geneva  (1884). — The  large  equatorial  has  been  provided  with  a  spec- 
troscope. Besides  the  regular  observations  relating  to  meteorology 
and  to  chronometers,  observations  of  comets  and  of  the  satellites  of 
Saturn  have  been  made. 

Glasgow. — Astronomical  observations  during  1885  have  been  neces- 
sarily confined  to  observations  of  a  select  list  of  stars  with  the  transit 
circle.  The  meteorological  department  has  finally  been  put  upon  a  sat- 
isfactory footing. 

Ootha  (1884).— The  computations  of  the  zone  2(P  to  25o  of  the  A.  G. 
have  been  prosecuted.  The  meridian  circle  is  used  to  observe  moon 
culminating  stars  and  others  of  Mayer's  Catalogue,  the  equatorial  for 
planet  and  comet  observations. 

Greenwich  Observatory. — The  last  report  of  the  astronomer  royal  is 
for  the  year  ending  May  20, 1885,  and  is  one  of  the  most  interesting  that 
has  appeared  for  several  years.  Transit  circle:  A  reversion  prism  has 
been  used  in  all  observations ;  a  comparison  of  the  results  Irom  the  reversed 
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and  ordinary  observations  of  clock  stars  shows  sensible  differences  in 
the  case  of  some  observers,  who,  perhaps,  have  not  settled  down  to  a 
:fixed  habit  of  observing  "  reversed'^  stars.  For  determining  absolute 
personal  eqaations  in  observations  of  stars  and  of  limbs  of  the  sun,  moon, 
^r  planets,  a  x)ersonal  equation  apparatus  consisting  of  a  vertical  plate, 
^ith  a  circular  aperture  6  inches  in  diameter  to  represent  the  sun  or 
xnoon  and  several  small  pinholes  to  represent  stars,  is  placed  in  the 
locus  of  an  object-glass  of  about  7  inches  aperture  and  50  feet  focal  length 
<which  is  attached  to  the  dew-cap  of  the  transit  circle  when  horizontal 
and  pointing  north),  and  is  carried  smoothly  by  clock-work.  The  times 
of  transit  of  the  artificial  objects  are  observed  over  the  wires  of  the 
transit  circle,  and  are  also  automatically  recorded  on  the  chronograph. 

The  sun,  moon,  planets,  and  fundamental  stars  have  been  observed 
regularly.    The  annual  catalogue  for  1884  contains  about  1,370  stars. 

The  altazimuth  has  been  used  in  observing  the  moon  from  last  quarter 
to  first  quarter  in  each  lunation. 

For  the  determination  of  motions  of  stars  in  the  line  of  sight  560  meas- 
ures have  been  made  of  the  displacement  of  the  F  line  in  the  spectra  of 
47  stars,  and  72  measures  of  the  h  lines  in  14  stars.  The  observations 
of  the  last  twelve  months  confirm  the  change  in  the  motion  of  Sirius, 
which  now  appears  to  be  approaching  the  sun  at  thd  rate  of  about  20 
miles  a  second. 

Photographs  of  the  sun  were  taken  on  one  hundred  and  seventy-three 
days.  On  only  two  days  was  the  sun's  disk  observed  to  be  free  from 
spots. 

In  conclusion,  Mr.  Christie  strongly  urges  an  appropriation  for  an 
object-glass  of  28  inches  aperture  and  28  feet  focal  length,  to  be  placed 
upon  the  southeast  equatorial  mounting,  in  place  of  the  present  object- 
ive of  less  than  half  that  aperture.  This  increased  optical  power  is 
especially  desired  for  prosecuting  the  spectroscopic  work. 

We  understand  that  the  necessary  sum  has  been  granted,  and  that 
Mr.  Orubb  is  already  at  work  upon  the  glass. 

Orignan  (1884)  has  made  various  observations  on  solar  spots,  com- 
ets, meteors,  lunar  eclipses,  spots  on  Venus  and  Mars,  &c.,  for  whicli 
observations,  and  the  conclusions  drawn  from  them,  reference  must  be 
made  to  the  original  report. 

Harrow  (Lieutenant-Colonel  Tupmah's  observatory). — The  meridian 
circle  has  been  employed  in  determining  the  latitude  and  longitude  of 
the  observatory,  and  in  observing  right  ascensions  of  the  moon.  The 
approximate  latitude  found  is  +51^  34f  4:7",  and  the  approximate  longi- 
tude, from  transporting  chronometers,  1™  19*'9  west  of  Greenwich.  The 
equatorial  reflector  has  been  chiefly  used  for  observations  of  comets. 

Harvard  College  Observatory, — Professor  Pickering's  report  was  pre* 
sented  to  the  visiting  committee  December  3,  1885.  The  death  of  Mr. 
Robert  Treat  Paine  has  deprived  the  observatory  of  the  immediate  aid 
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and  advice  of  one  of  its  most  cordial  friends,  who  liad  been  a  member 
of  the  visiting  committee  from  the  time  of  its  original  organization,  forty 
years  ago.  Mr.  Paine  lias  perpetnated  his  services  to  his  favorite  science 
by  the  bequest  to  the  observatory  of  his  entire  fortune,  amounting  to 
more  than  a  quarter  of  a  million  of  dollars.  Upon  the  settlement  of 
the  estate,  one-half  of  this  sum  will  become  immediately  available. 

The  devotion  of  the  observatory  mainly  to  photometry  continues,  and 
the  large  equatorial  has  been  occupied  in  observations  of  the  eclipses  of 
Jupiter's  satellites,  faint  stars  selected  as  standards  of  magnitude,  com- 
parison stars  for  variables,  and  of  the  temporary  star  in  the  nebula  of 
Andromeda.  Mr.  Chandler  has  continued  his  observations  with  the 
new  instrument  of  his  invention  called  the  almucantarj  which  in  his 
hands  exhibits,  Professor  Pickering  says,  a  surprising  efficiency  and 
accuracy.    The  meridian  photometer  shows  a  large  increase  of  work 

• 

over  previous  years,  the  number  of  separate  settings  somewhat  exceed- 
ing 50,000.  The  list  of  objects  observed  has  been  somewhat  extended, 
and  the  accordance  of  the  results  continues  satisfactory.  The  height 
and  velocity  of  clouds  have  been  the  subject  of  study  with  Mr.  W.  M. 
Davis,  about  three  hundred  series  of  measures  being  obtained  at  a  pair 
of  stations  connected  by  telephone.  The  measured  altitudes  varied 
from  2,000  to  25,000  feet.  The  observatory  remains  the  American  center 
of  telegraphic  distribution  of  important  astronomical  announcements, 
the  discovery  of  nine  small  planets,  five  comets,  and  one  new  star  being 
promulgated  during  the  year.  By  the  aid  of  the  Bache  fund  of  the 
National  Academy  of  Sciences,  an  important  investigation  in  stellar 
photography  has  been  undertaken.  Many  photographs  of  the  trails  left 
by  stars  have  been  taken  with  the  camera  stationary ;  and  an  equatorial 
star  no  brighter  than  the  sixth  magnitude  leaves  its  mark  in  this  way, . 
while  stars  much  fainter  near  the  pole  will  leave  an  impression,  since 
their  motion  is  slow.  Stars  as  faint  as  the  fourteenth  magnitude  have 
thus  been  photographed  without  clock->vork  to  move  the  instniment. 
The  trails  of  the  faint  polar  stars  are  very  well  defined  and  minute,  and 
afford  an  excellent  measure  of  stellar  brightness,  besides  furnishing  the 
means  of  determining  the  stars'  positions  with  great  accuracy.  Also, 
the  attempt  has  been  made  to  prepare  star  charts  by  photography  ;  but 
the  most  striking  results  have  been  obtained  with  stellar  spectra.  By 
means  of  a  large  prism  mounted  in  front  of  the  lens,  photographs  of 
spectra  have  been  obtained  of  stars  as  faint  as  the  eighth  magnitude, 
in  which  lines  are  shown  with  sufficient  distinctness  to  be  clearly  seen 
in  a  paper  positive.  As  all  the  stars  in  a  large  region  are  thus  obtained 
with  one  exposure,  more  than  a  hundred  spectra  have  been  secured  on 
a  single  plate. 

The  work  done  with  the  meridian  circle  by  Professor  Rogers  has 
largely  consisted. in  the  determination  of  the  graduation  of  the  instru- 
ment. The  work  performed  for  this  purpose  is  equivalent  to  the  read- 
ing of  a  microscope  forty  thousand  times.    A  second  revision  of  the  zone 
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observatioDS  between  the  declinatioDS  +509  and  +55^  is  nearly  com- 
pleted, and  the  observation  of  a  catalogue  of  circuinpolar  stars  ha^  made 
good  progress.  Many  shorter  series  of  observations  liave  also  been 
made.  The  reductions  are  far  advanced,  and  material  for  several  vol- 
umes is  nearly  ready  for  the  press. 

An  abstract  of  Mr.  Chandler's  investigation  of  the  latitude  of  the 
Havard  Observatory  in  given  below : 

Daring  the  past  winter  a  n  umber  o  f  stars  situated  between  +  50  and —50 

of  declination  were  observed  with  the  almucantar  (see  Bulletin  Astrono- 
mique  I,  p.  37),  for  the  purpose  of  a  new  determination  of  the  latitude  of 
the  observatory.  The  observations  of  this  winter,  confirmed  by  a  new 
discussion  of  former  determinations,  indicate  that  the  latitude  of  the 
dome  of  the  Havard  College  Observatory,  as  given  in  the  American 
Ephemeris  (42©  22'  48''-3),  or  in  the  Connaissance  des  Temps  (48''-l),  is 
mach  too  large.  The  more  correct  value,  according  to  Mr.  Chandler, 
is  420  22'  47''-6. 

For  the  latitude  in  question,  there  are  on  hand  Professor  Peirce's 
determination,  based  upon  a  long  series  of  observations  by  the  Messrs. 
Bond  (1844-'46,  prime  vertical  transits);  Dr.  Gould's  determination 
(1855,  zenith  telescope) ;  a  series  of  observations  by  Professor  Rogers 
(1804,  prime  vertical  transits)  not  yet  published;  and,  finally,  two  series 
obtained  by  Mr.  Chandler  in  1883,  with  a  small  almucantar  and  with 
a  portable  transit  instrument.  We  give  here  the  collected  results  of 
these  different  determinations,  which  are  quite  sensibly  modified  by 
reduction  to  the  system  of  Dr.  Auwer's  fundamental  catalogue.  The 
results  of  1844,  which  depend  upon  five  stars  only,  are  much  more  ac- 
cordant with  the  other  results  if  the  observations  of  ^  Persei  be  omitted 
.in  the  reduction,  ^  Persei  giving  a  latitude  1'''6  less  than  the  general 
mean.  Mr.  Chandler  thinks  that  this  star's  proper  motion  in  declina- 
tion   as  adopted  by  Dr.  Auwers   (+0''*01)  should  be  corrected  by 
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Bull,  A8tron,y  August,  1885. 

Helaingfars. — Dr.  Anders  Donner  was  appointed  director  to  succeed 
Professor  Krueger  in  1883.  The  meridian  instrument  has  been  used  to 
reobserve  some  500  stars  of  the  Helsingfors  zone,  +55°  to  +65o,  Vic- 
toria and  Sappho,  the  Moon  and  moonculminating  stars,  &c. 
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RerSny. — Vol.  n  will  be  published  in  1885.  Spectrum  observations 
of  /9  Lyrse  have  confirmed  the  variability  of  the  spectrum  of  this  star. 
Many  other  spectroscopic  observations  of  stars,  planets,  and  comets 
have  been  made. 

Hong-Kong. — Largely  devoted  to  meteorological  observations,  weather 
reports,  &c.  The  new  time-ball  was  dropped  daily  at  1  P.  M.,  Sundays 
and  holidays  excepted.  Observations  of  the  moou  and  of  Jupiter's  sat- 
ellites have  been  obtained. 

Karlsruhe  (1884). — ^The  principal  work  of  the  observatory  is  the  de- 
termination of  the  positions  of  southera  stars  to  8th  magnitude,  inclusive. 
In  the  zone  0^  to  — 4°,  6,000  observations  have  been  made,  and  the  zone 
—40  to  —70  has  been  commenced.  The  single  positions  have  probable 
errors  of  ±0«-028  and  ±0''-39.  The  6-inch  refractor  has  been  re- 
jnounted. 

Kew. — Sketches  of  sun-spots  have  been  made  on  one  hundred  and 
seventy-six  days,  in  order  to  continue  Schwabe's  enumeration.  The 
rating  of  time-pieces  and  the  examination  of  sextants,  meteorological 
instruments,  &c.,  is  continued. 

Kiel  (1884). — The  equatorial  has-been  used  to  observe  2  2164  for  par- 
allax, by  Dr.  Lamp.  New  comets  were  regularly  observed.  The  me- 
ridian circle  is  used  to  determine  the  positions  of  stars  between  79°  and 
820  north.    The  zone  catalogue  (55©  to  65^)  is  in  preparation. 

Leipzig  (1884). — A  6-inch  heliometer  by  Repsold  is  in  process  of  con- 
struction and  will  be  delivered  at  the  end  of  1886.  A  universal  instru- 
ment has  been  ordered,  with  which  a  long  scries  for  latitude  will  l)e 
commenced.  Ten  thousand  five  hundred  and  forty-one  observations 
(123  zones)  of  zone  stars  have  been  made  in  the  new  zone  (-f  5o  to  -flO^) 
and  the  reductions  for  the  old  zone  (-f  10°  to  +150)  are  in  progress. 

Leipzig  (1884)  (private  observatory  of  Dr.  Engelmann). — Two  thou- 
sand six  hundred  observations  of  430  double  stars  have  been  made, 
mostly  of  Struve's  doubles.  An  investigation  of  the  constant  errors  is 
in  progress.  It  appears  that  the  difference  in  the  magnitude  of  the  com- 
ponents influenced  the  constant  errors  in  a  marked  degree.  Otto  S tru  ve's 
list  of  double  stars  for  comparison  has  been  observed ;  about  500  meas- 
ures have  been  obtained. 

Leyton  (Mr.  Barclay's  observatory). — Double-star  observations  and 
observations  of  the  phenomena  of  the  sateUites  of  Jupiter  and  Satnni 
are  continued. 

LicJc  Observatory, — All  the  buildings  for  the  observatory  proper  are 
now  completed  except  the  dome  for  the  large  equatorial.  A  suitable 
dwelling  house  has  been  erected ;  others  will  be  required.  All  the  princi- 
pal instruments  of  the  observatory  but  one  have  been  designed,  ordered, 
constructed,  inspected,  and  are  now  suitably  mounted,  so  that  observa^ 
tions  could  be  at  once  begun.  This  instrumental  equipment  consists 
of  a  12-inch  Clark  equatorial ;  a  Repsold  meridian  circle  of  essentially 
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the  same  design  as  the  Strasborg  instrament,  having  an  object  glass 
of  6  inches  aperture,  with  collimators  of  the  same  size  (these  three  ob- 
jectives by  Alvan  Clark  &  Sons) ;  i^  4-inch  transit  instrument  by  Fauth; 
a  6-inch  eqoatorial ;  a  4- inch  comet*seeker  by  Clark ;  a  2-inch  Kepsold 
vertical  circle ;  a  photo-heliograph  ;  a  measuring  engine  by  Stackpole, 
reading  either  rectangular  or  polar  co-ordinates.  There  are  five  docks, 
by  Dent,  Frodsham,  Hohwii,  and  Howard,  and  four  chronometers  by 
Kegus.  A  sy3tem  of  electrical  connections  unites  all*  the  docks  and 
observing  rooms.  A  most  wise  provision  is  a  workshop  with  a  com- 
plete outfit  of  tools  and  lathes.  An  extensive  library  is  in  process  of 
formation  and  has  already  necessitated  an  outlay  of  about  $5,000. 

The  contract  for  the  object  glass  of  the  great  refractor,  which  is  to 
have  an  aperture  of  36  inches  and  a  focal  length  of  60  feet,  was  placed 
with  the  Messrs.  Clark  nearly  five  years  ago.  Two  years  later  they  re- 
ceived from  the  glass-maker,  M.  Feil,  of  Paris,  a  disk  of  flint-glass  of  the 
reciuired  perfection,  and  38  inches  in  diameter.  After  repeated  unsuc- 
cessful attempts  a  satisfactory  piece  of  crown-glass  was  cast  in  1885, 
and  sent  to  the  Clarks,  and  about  October  the  work  of  figuring  wiis 
begun,  and  is  now  being  pushed  rapidly  forward.  The  Clarks  hope  to 
have  the  objective  finished  in  the  autumn  of  1886.  It  has  not  yet  been 
decided,  we  believe,  who  is  to  make  the  elaborate  mounting  for  the  tel- 
escope, or  the  dome  of  about  70  feet  diameter,  which  is  to  cover  it. 

'•With  regard  to  the  prospective  capabilities  of  the  great  telescope 
when  placed  in  so  favorable  an  atmosphere,  it  is  stated  that  it  is  not 
anreasonable  to  suppose  that  on  the  best  nights  the  maximuiA  magnify- 
ing power  (about  3,500)  may  be  advantageously  employed.  Making 
due  allowance  for  the  unfavorable  effects  of  the  earth's  atmoHi>liere, 
the  observer  might,  under  these  circumstances,  expect  to  see  the  moon 
much  the  same  as  he  would  without  the  telescope,  if  it  were  only  100 
miles  away.  It  might  be  possible  then  to  make  out  details  of  objects, 
even  although  they  were  no  larger  than  some  of  the  larger  edifices  on 
the  earth.'' 

Prof.  Edward  S.  Holden,  dirdfctor  of  the  Washburn  Observatory,  Madi- 
son, was  appointed  January  1,  1886,  to  the  double  position  of  director 
of  the  Lick  Observatory  and  president  of  the  University  of  California, 
to  which  latter  institution  the  observatory  when  completed  will  be  at- 
tached. Professor  Holden,  as  consulting  astronomer,  has  virtually  had 
the  direction  of  the  work  for  some  time  past,  visiting  Mount  Hamilton 
in  1881  and  again  in  1883  and  1884. 

The  first  volume  of  the  publications  of  the  Lick  Observatory  is  now 
in  course  of  preparation,  under  the  direction  of  the  Lick  trustees,  by  Cap  t. 
liichard  S.  Floyd  and  Professor  Holden. 

Liverpool  Observatory. — Time-service  and  chronometer  tests  are  con- 
tinued as  in  previous  years.  The  late  Mr.  John  Hartnup  was  succee^led 
as  director  by  his  son,  who  bears  the  same  name. 
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Imnd  (1884). — Dr.  Dun6r  continnes  his  observations  of  the  spectra 
of  stars,  measures  of  double  stars,  and  positions  of  the  comets.  The 
longitude  observations  of  Dr.  Dun6r  and  Professor  Thiele  in  1879,  lately 
reduced,  make  the  Lund  Observatory  2°»  26*-38  ±  0*'04  east  of  the  ob- 
servatory of  Copenhagen. 

McCormwk  Observatory, — ^TheLeander  McCormick  Observatory,  of  the 
University  of  Virginia,  was  formally  opened  by  public  ceremony  on  the 
13th  of  April,  1885.  An  address  on  <<The  instruments  and  work  of  As- 
tronomy," was  made  by  Professor  Hall,  of  the  United  States  Naval  Ob- 
servatory. 

The  66«°*  (25*98  inches)  equatorial  of  the  observatory  is  chiefly  em- 
ployed at  present  in  observations  of  nebulsB.  During  the  progress  of 
this  work  something  over  two  hundred  new  nebulae  have  thus  far  been  de- 
tected by  Professor  Stone  and  his  assistant,  Mr.  Leavenworth.  Draw- 
ings of  about  the  same  number  of  nebulsB  (some  old  and  some  new) 
have  also  been  made.  Professor  Stone  designs  making  a  special  study 
of  the  nebula  of  Orion. 

McKim  Observatory. — The  McKim  Observatory  was  opened  in  Sep- 
tember, 1885,  as  a  department  of  De  Pauw  University.  It  is  located 
in  the  suburbs  of  the  university  town,  Greencastle,  Ind.,  in  west  longi- 
tude from  Greenwich  86°  37^',  north  latitude  39^  37^  The  building 
and  the  full  instrumental  experiment  which  it  is  designed  to  have  are 
the  gift  of  Mr.  Eobert  McKim,  of  Madison,  Ind.  This  gentleman  has 
for  a  number  of  years  had  a  Ginch  glass  mounted  near  his  residence, 
so  that  the  observatory  he  has  just  presented  to  De  Pauw  University 
might  almost  be  called  the  second  McKim  Observatory. 

The  equatorial  has  a  clear  aperture  of  9*53  inches ;  the  dome  is  of 
iron,  and  is  17  feet  in  diameter.  Both  telescope  and  dome  are  by 
Warner  and  Swasej'^,  of  Cleveland.  For  clock  errors  an  almucantar  is 
to  be  used.  The  building  and  instruments  have  cost  $8,000,  and  about 
$2,000  more  will  be  expended.    Dr.  T.  P.  John  is  the  director. 

Madras. — From  the  report  for  1883  w^  learn  that  2,453  observations 
were  made  with  the  meridian  circle  during  the  year,  making  a  total  of 
50,878  Only  a  few  hundred  more  are  required  to  finish  the  catalogue 
of  over  5,000  stars.    The  publications  are  badly  behindhand. 

Melbourne. — Mr.  EUery's  nineteenth  annual  report  states  that  the 
new  transit  circle  of  8  inches  aperture  was  received  in  May,  1884,  and 
mounted  early  in  July.  It  is  proposed  to  send  the  two  specula  of  the 
great  reflector,  one  after  the  other,  to  England  to  be  repolished.  A 
number  of  stars  selected  b^'  Auwers  was  observed  with  the  old  transit 
circle  to  assist  in  the  formation  of  a  fundamental  catalogue  of  southern 
stars. 

Mexico  Observatory. — Prof.  H.  S.  Pritchett,  director  of  the  observa- 
tory of  tiie  Washington  University  at  Saint  Louis,  kindly  communicates 
the  results  of  a  longitude  campaign  between  his  observatory  and  the  Ob- 
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servatorio  Nacional  de  Mexico,  Sr.  A.  Anguiano,  director.  A  prelimi- 
nary discussion  gives  35™  67».25  as  the  difference  of  longitude,  or  6*»  36" 
46^.41  west  of  Greenwich  as  the  resulting  longitude  of  the  transit-circle 
piers  of  the  Mexican  observatory.  This  differs  5*.0  from  the  old  value 
determined  by  moon-culminations.  The  circuit  was  2,583  miles  long, 
with  five  repeaters,  and  the  armature  time  was  quite  constant,  averag- 
ing 0".38.  The  outfit  of  the  Mexican  ]^ational  Observatory  includes  a 
15-inch  equatorial  by  Grubb,  and  an  8-inch  meridian  circle  and  a  6-inch 
transit,  both  by  Troughton  and  Simms.  The  personnel  consists  of  the 
director  (Sr.  Anguiano)  and  five  assistants.  (Sciencey  ]^ovember  6, 
1885.) 

Milan  (1884). — The  8-inch  refractor  has  been  used  for  measurements  of 
255  double  stars  and  for  observations  of  comets.  The  measures  of  the 
ellipticity  of  Uranus  cannot  yet  be  considered  free  from  all  objections. 
The  observations  on  Mars  seem  to  confirm  previous  results  as  to  the 
duplication  of  canals,  &c. 

The  large  dome  for  the  18  inch  refactor  is  nearly  completed. 

Munich  (1884). — The  10-inch  equatorial  is  now  remounted  and  the  Rep- 
sold  micrometer  has  been  studied.  It  will  be  principally  used  to  de- 
termine the  parallaxes  of  LI.  28298,  26  Draconis,  Gr.  2875,  Br.  3077. 

The  Munich  zones  contain  34,000  stars,  of  which  9,800  require  reob- 
servation.  This  will  be  accomplished  in  zones  6^  broad.  The  old  Mun- 
ich zones  are  recomputed  and  a  catalogue  (for  1880)  is  in  preparation. 

Xatal  Observatory  (1884). — Fifty-nine  transits  of  the  moon's  limb  and 
50  transits  of  the  nearly  central  crater  Murchison  A  have  been  obtained 
with  the  transit  circle.  These  observations  furnish  data  for  calculating 
the  variation  in  the  irradiation  at  the  edge  of  the  moon  and  of  the  ef- 
fect of  the  known  irregularities  on  the  limb.  Arkley  Observatory, 
England,  co-operates  in  this  work.  An  appendix  to  the  report  con- 
tains observations  of  comets  Pons  and  Barnard. 

Nice. — The  observatory  and  its  extensive  grounds  occupy  the  sum- 
mit of  a  hill  known  as  Mont  G/*as,  some  1,200  feet  above  sea  level  and 
distant  from  the  Mediterranean  about  3  or  4  miles.  We  notice  that  it 
is  arranged  on  the  plan  of  detaclved  buildings,  a  plan  that  has  been  fol- 
lowed in  the  construction  of  most  large  observatories  of  recent  date. 
On  the  southern  slope  of  the  hill  are  the  dwelling  houses  for  the  ob- 
servers, library,  computing  rooms,  &c.,  and  higher  up  are  the  various 
buildings  that  contain  the  instruments.  A  15-inch  equatorial,  6inch 
meridian  circle,  and  3-inch  transit  are  already  in  use.  The  great  steel 
dome,  72  feet  in  diameter,  is  finished  and  has  been  found  to  work  sat- 
isfactorily. The  peculiarity  in  the  construction  of  this  dome — the  work 
of  the  celebrated  engineer  Eifiel,  of  Paris — is  that  the  greater  part 
of  its  weight  is  taken  by  a  circular  float  which  revolves  in  an  annular 
tank  filled  with  a  solution  of  chloride  of  magnesium  in  water.  This  so- 
lution hiis  a  density  of  1*25,  and  is  able  to  resist  a  temperature  of  40^ 
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centigrade  below  zero.  Bannmg- wheels  are  used  as  guides  and  to  take 
such  a  share  of  the  saperimposed  weight  only  as  may  be  necessary  to 
secure  perfect  i^teadiness  in  rotation.  It  is  evident  that  by  adding  to 
the  water  m  the  tank  the  weight  on  the  wheels  can  be  either  entirely 
or  partially  relieved,  and  by  abstracting  from  it,  any  desired  pressure 
can  be  placed  upon  these  wheels.  The  shutter  is  made  in  two  leaves, 
and  opens  right  and  left  with  a  rain-tight  joint  in  the  center;  the  open- 
ing is  about  10  feet.  For  a  complete  description  of  the  dome,  with  illus- 
trations, we  must  refer  to  VAstronomie^  4  :  206-12;  Observataryy  8 :  290; 
and  Nature^  32  :  62,  297. 

M.  Faye  announces  that  the  objective  of  30  inches  clear  ai)erture  has 
been  finished  by  the  Henry  brothers,  and  has  been  sent  to  Oautier,  who 
has  charge  of  the  construction  of  the  great  equatorial;  it  is  hoped  the 
instrument  will  be  mounted  in  April,  1886. 

O^Oyalla. — Sixteen  hundred  and  ten  observations  for  the  spectroscopic 
Durchmu^terung  of  the  southern  sky  have  been  made.  Color  observa- 
tions with  the  Zoellner  photometer  are  also  continued,  as  well  as  various 
otber  photometric  and  spectroscopic  series. 

Oxford  University  Observatory. — The  director's  annual  report  was  read 
on  June  3, 1885.  A  subsidiary  observatory,  for  instruction,  has  been 
built.  Professor  Pritchard  has  published  a  memoir  on  the  evidences 
of  mutual  gravitation  among  the  components  of  the  Pleiades.  The  com- 
pletion is  announced  of  the  phometric  survey  of  all  stars  visible  to  the 
naked  eye  from  the  pole  to  — 10^. 

Paris. — Bear- Admiral  Mouchez  has  issued  his  report  on  the  work  of 
this  establishment  during  the  year  1884.  The  completion  of  the  reob- 
servation  of  Lalande's  stars  has  led  to  a  new  disposition  of  the  meridian 
instruments,  one  of  which,  on  the  proposal  of  M.  L<Bwy,  is  now  occupied 
with  tbe  determination  of  a  number  of  circumpolar  stars  on  his  new 
method ;  the  great  meridian  circle  and  the  circle  of  Gambey  are  still 
employed  for  observations  of  the  minor  planets  and  of  comparison  stars 
for  planets,  comets,  and  nebulsB  observed  with  the  equatorials.  The 
great  telescope  of  0°'*74  is  still  unmounted,  no  suitable  position  being 
available  in  the  present  state  of  the  jgrounds  of  the  observatory.  M. 
Mouchez  mentions  having  received  communications  from  the  authorities 
in  Algeria,  referring  to  the  possibility  of  obtaining  from  the  local  budget 
the  greater  part  of  the  sum  that  would  be  required  to  mount  the  instru- 
ment at  the  observatory  of  Algiers  on  the  summit  of  the  Boudjar^ah, 
an  exceptionally  favorable  situation,  which  might  be  visited  by  the  as- 
tronomers of  the  Paris  Observatory  for  special  observations,  but  the 
council  of  the  latter  institution  have  not  availed  themselves  of  the  prop- 
osition, in  the  hope  that  the  equatorial  may  yet  be  erected  at  Paris. 
Amongst  the  observations  made  with  the  instruments  in  the  west  tower 
and  the  Henry  equatorial  are  many  of  the  satellites  of  Uranus  and 
S^eptune,  the  companion  of  Sirius,  the  belts  of  Uranos,  nebul^;  ancL 
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doable  stars.  MM.  Henry  have  been  occupied  with  astronomical  pho- 
tography daring  the  year,  and,  as  is  well  known,  with  great  success; 
varioas  clusters  of  stars  have  been  photographed,  and  M.  Mouchez  ap- 
pends to  his  report  a  reproduction  by  heliogi*avare  of  a  plate  of  the 
great  clusters  in  Perseus.  A  trace  of  the  motion  of  the  minor  planet 
Pallas  \^a8  shown  after  an  exposure  of  thirty-five  minutes.  The  im- 
portant results  obtained  by  MM.  Henry  in  photographing  very  small 
stars  in  those  crowded  parts  of  the  heavens  where  the  galaxy  crgsses 
the  ecliptic  have  been  already  referred  to.  -  -  -  Steady  progress 
has  been  made,  both  with  the  calculations  and  printing  of  the  Paris 
Catalogue  of  Stars,  aud  it  is  expected  that  the  first  volume  of  both  series 
(star  positions  as  observed,  and  catalogue)  will  be  completed  by  the 
end  of  tbe  year.  Vol.  18  of  the  MSmoires  is  finished.  The  report  further 
details  the  personal  work  of  the  members  of  the  observatory  staff. 
Amongst  the  additions  to  the  museum  is  a  portrait  of  Pons,  presented 
by  M.  Tempel. 

The  report  for  the  year  1884  is  preceded  by  one  which  enters  spe- 
cially into  the  present  condition  of  a  scheme  for  removing  the  principal 
instruments  in  the  ob.servatory  to  a  site  where  not  only  greater  steadi- 
ness can  be  secured  in  their  mounting,  but  where  the  objections  of  be- 
ing surrounded  by  a  great  city  will  not  exist.  It  appears  that  the 
Academy  of  Sciences  have  not,  so  far,  favored  this  scheme.  M.  Mouchez 
states  very  clearly  his  view  of  the  question.    {Nature.) 

Potsdam. — Researches  are  in  progress  on  a  new  determination  of  the 
wavelengths  of  a  large  number  (300)  of  the  Fraunhofer  lines;  on  the 
influence  of  temperature  on  the  refraction  and  dispersion  indices  of 
fixed  substances;  on  the  reflective  power  of  various  substances;  on 
the  absorption-spectra  of  such  substances  as  are  used  in  photography, 
&c. 

Jupiter  and  Mars  were  regularly  observed  and  the  nebulse  observa- 
tions are  concluded. 

The  photometric  measures  embraced  long  series  of  determinations  of 
the  brightness  of  the  mtgor  planets  and  of  seven  of  the  asteroids. 
Many  variable  and  red  stars  were  also  measured.  Determinations  of 
the  brightness  of  stars  by  photography  have  also  been  made,  and  a 
number  of  photographs  of  clusters  have  been  taken. 

"The  first  part  of  the  fourth  volume  of  the  publications  of  this  obser- 
vatory, which  was  published  in  the  latter  part  of  last  year  [1885]  con- 
tains three  papers.  The  first  of  these  is  by  Professor  Vogel,  and  con- 
tains the  observations  which  he  made  with  the  great  Vienna  reflector 
in  1883  for  the  purpose  of  testing  the  performance  of  the  great  object- 
glass.  Professor  Vogel's  final  verdict  is  altogether  favorable.  ^The 
Vienna  objective,'  he  says,  *  leaves  nothing  to  be  desired  as  regards  the 
precision  of  the  images,'  and  he  speaks  of  using  with  advantage  a  power 
even  of  1,500  upon  planetary  markings,  a  statement  which  is  illustrated 
by  a  sketch  of  part  of  Saturn's  ring  as  seen  with  that  magnifying  power. 
H.  Mis.  15 26 
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His  principal  observations  were,  however,  spectroscopic,  Professor 
Vogel  atilizing  the  great  light-gathering  power  of  the  Vienna  eqaatorial 
for  a  detailed  examination  of  the  remarkable  spectra  shown  by  several 
faint  stars,  classified  by  him  under  Types  II  b  and  III  b,  -  -  -  The 
paper  also  contains  a  number  of  observations  of  nebalse,  principally 
planetary,  and  is  illastrated  by  four  lithographic  plates.  The  second 
paper  contains  meteorological  observations  made  in  the  years  1881  to 
18^,  and  the  third  is  a  very  careful  investigation  by  Dr.  G.  MiQler  of  the 
influence  of  temperature  on  the  refraction  of  light  through  prisms  of 
various  kinds  of  glass,  of  Iceland  spar  and  rock  crystal."    (Nature.) 

Prague  (private  observatory  of  Professor  Safarik). — Fourteen  hun- 
dred and  eighty-two  observations  of  92  stars  were  made  in  121  observ- 
ing nights. 

Pulkowa  Observatory. — "We  have  received  M.  Struve's  annual  re- 
port, presented  May  25, 1886,  on  the  work  of  the  observatory  during 
the  year.  The  great  30-inch  refractor  had  not  yet  been  brought  regu- 
larly into  use ;  but  at  the  time  of  writing  the  report  observations  with 
it  were  to  be  commenced  immediately.  The  observations  with  the  15- 
inch  equatorial,  which  for  the  last  forty-five  years  have  been  M.  O. 
Struve's  own  special  work,  are  now  undertaken  by  his  son,  Hermann 
Sturve,  as  he  himself  has  been  too  much  occupied  with  other  work,  as 
well  as  having  been  incapacitated  by  a  long  illness.  Micrometrical 
measures  (98  in  all)  of  the  relative  positions  of  lapetus  and  Titan, 
Titan  and  Khea,  and  Bhea  and  Dione  have  been  made  during  the  year. 
It  is  hoped  that  these  measures,  in  combination  with  those  made  in 
former  years,  will  furnish  very  accurate  elements  of  the  orbits  of  these 
satellites.  Dr.  Hermann  Struve  has  also  made  observations  for  determi- 
nation of  the  parallaxes  of  10  stars,  as  well  as  determinations  of  the 
positions  of  Encke's  and  Wolfs  comets.  The  relative  positions  of  116 
faint  stars,  which  were  occulted  by  the  moon  during  the  total  eclipse  of 
October  4,  1884,  have  also  been  determined  with  this  instrument.  Ob- 
servations with  the  great  transit  instrument  have  been  continued  by 
Wagner,  with  Wittram  as  his  assistant.  The  observations  (2,348  in 
number)  have  chiefly  been  of  the  Pulkowa  Hauptsterne.  With  the  ver- 
tical circle  Nyr6n  has  zealously  pursued  his  work  of  determining  the 
declinations  of  the  Hauptsterne,  Of  the  895  observations  made 
during  the  year,  no  fewer  than  832  were  made  in  both  positions  of  the 
instrument.  In  addition  to  these,  103  observations  of  the  sun  were  ob- 
tained. Eomberg,  observing  with  the  meridian  circle,  has  obtained 
1,236  observations  in  both  elements  of  diilerent  stars  taken  from,  (1),  the 
Abo  Catalogue;  (2),  the  Pulkowa  Catalogue  of  Double  Stars;  (3),  stars 
used  for  comet  observations;  (4),  stars  used  for  determining  the  scale  of 
the  heliometer.  With  the  4-inch  Bepsold  heliometer  Backlund  has  ob- 
tained thirty -two  measures  of  distances  and  thirty  measures  of  position- 
angles  of  Jupiter's  satellites.    Lindemann  has  investigated  the  varia- 
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tion  of  light  of  V  Cygni  with  the  Zollner  photometer  {Observatoryj  No. 
104,  p.  435),  and  also  has  observed  some  other  stars,  the  variabihty 
of  which  has  been  suspected.  Hasselberg's  spectroscopic  researches 
have  been  limited  t3  the  ehemical  elements,  nitrogen  and  hydrogen, 
which,  however,  are  not  yet  finished.  Photographs  of  the  sun  have 
been  regularly  taken  throughout  the  year,  for  which  work  gelatine 
plates  have  been  found  specially  conveneint.  During  the  year  220 
photographs  have  been  obtained  on  173  days.  Eeferriug  to  the  work 
carried  on  at  the  Marii^e  Observatory  at  Nicol^ew,  M.  Struve  remarks 
that  the  director  has  found  at  Batum  an  extraordinary  deviation  of  the 
plumb-line,  amounting  to  49"*6  in  longitude=37"*l  of  a  great  circle  in 
the  direction  of  the  prime  vertical.  In  latitude  the  deviation  is  16''. 
That  no  volume  of  Pulkowa  observations  has  been  published  during 
the  year  is  owing  chiefly  to  the  long  illness  and  multitudinous  occupa- 
tions of  the  director.  The  following  volumes,  however,  are  in  active 
preparation  :  Volume  viii,  which  contains  the  star  catalogue  compiled 
from  the  meridian  observations,  1839  to  1869;  volume  x,  containing 
the  continuation  of  O.  Struvtf s  measures  of  double  stars ;  volume  xn, 
containing  the  fundamental  determinations  of  K.  A.  for  1865.0;  and 
volumes  xni  and  xiv,  containing  the  fundamental  determinations  of 
declination  for  the  same  epoch.  The  work  of  the  geographical  and 
geodetical  bureau,  under  Dollen's  superintendence,  has  also  been  carried 
on  as  usual  during  the  year."    (Observatory.) 

Radcliffe  Observatory j  Oxford. — With  the  transit  circle  3,600  observa- 
tions of  transits  have  been  made,  and  3,440  circle  observations.  The 
volume  for  1882  has  been  printed ;  that  for  1883  is  nearly  ready  for 
press ;  the  observations  for  1884  are  completely  reduced;  those  for  1885 
are  nearly  reduced  to  the  end  of  the  year. 

Rome. — A  new  observatory  is  being  built  under  the  direction  of  Father 
Ferrari,  S.  J.,  formerly  assistant,  and  successor  of  Father  Secchi,  in  the 
observatory  of  the  Koman  College.  The  observatory  is  now  in  posses- 
sion of  a  4-inch  equatorial  by  Merz,  and  is  to  have  a  lOinch  by  the 
same  maker.     {Sid.  Mess.^  4  :  313.) 

Rosse  {Earl  of)^  Birr  Castle,  Parsonstown. — Attention  has  been  given 
to  photometry  and  the  measurement  of  lunar  heat.  The  driving-clock 
of  the  6-foot  reflector  is  now  run  b^'  water  power. 

San  JosSj  Cal. — The  recently  completed  observatory  for  the  Univer- 
sity of  the  Pacific,  at  San  Jos6,  has  a  6-iuch  Clark  equatorial,  and  a 
Fauth  transit  instrument.  The  dome  is  12  feet  in  diameter  inside, 
covered  with  galvanized  iron,  and  requires  15  pounds  to  turn  it.  The 
building  and  instruments  are  the  gift  of  Capt.  Charles  Goodall,  of  San 
Francisco,  and  Daniel  Jacks,  of  Monterey.  The  observatory  is  under 
the  charge  of  Prof.  J.  C.  George. 

Smith  Observatory. — We  are  very  glad  to  learn  that  the  reported  clos- 
ing of  the  Smith  Observatory  of  Beloit  College  on  account  of  lack  of 
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funds  is  incorrect.  Mr.  Tatlock  has  been  succeeded  as  director  by  Mr. 
Gharles  A.  Bacon.  New  arrangements  have  been  made  for  both  me- 
teorological and  astronomical  observations,  and  special  attention  wiU 
be  given  to  solar  and  spectroscopic  work. 

Stonyhurst  College  Observatory. — Magnetic  and  meteorological  obser- 
vations have  been  made  in  1884,  as  during  the  past  fifteen  years.  On 
257  days  drawings  of  the  sun  were  made;  the  entire  chromosphere  was 
measured  on  88  days,  and  spectra  of  spots  were  obtained  on  36  days. 
"  the  glow  encircling  the  sun  during  the  day  has  never  been  entirely 
absent,  though  it  varied  in  intensity  from  time  to  time."      •     -     - 

Strassburg.* — Dr.  W,  Schur  has  published  his  report  of  the  work 
done  at  the  observatory  during  the  last  year.  The  instruments  in  use 
at  Strassburg  are,  (1)  the  meridian  circle;  (2)  the  altazimuth;  (3)  the 
great  18  inch  refractor;  (4)  heliometer,  and  (5)  the  6-iuch  refractor. 
It  would  appear,  however,  that  to  work  these  numerous  and  excellent 
instruments  Dr.  Schur  has  only  two  assistants.  The  meridian  circle 
has  been  chiefly  employed  in  observing  stars  for  the  southern  zones  of 
the  Astronomische  Oesellschaft^  as  well  as  in  determining  x)ositious  of 
the  sun,  moon,  and 'large  planets  and  miscellaneous  stars,  comet-stars, 
&c.  Determinations  have  also  been  made  of  the  errors  of  division  of 
the  circle  and  of  the  form  of  the  pivots.  With  the  altazimuth,  to  which 
Herr  Schur  appears  to  have  devoted  a  considerable  amount  of  time  and 
attention,  observations  of  the  moon  have  been  commenced.  The  great 
refractor  has  been  used  for  observing  comets,  and  a  re-examination  of 
the  micrometer-screw  shows  the  necessity  of  a  correction  to  the  results 
which  have  been  already  published.  With  the  heliometer  a  number  of 
measures  of  the  sun's  diameter  have  been  made;  whilst  the  6  inch  re- 
fractor has  been  employed  in  making  a  series  of  measures  for  the  deter- 
mination of  the  parallax  of  ^'  Aurigce.  The  amount  of  work  performed 
by  Dr.  Schur  and  his  assistants  is  very  creditable  to  them ;  but  at  the 
same  time  we  are  constrained  to  remark  that  it  is  a  misfortune  that  an 
observatory  which  is  so  well  provided  with  instruments  should  not  have 
a  larger  observing  staff,  in  order  that  the  various  instruments  might 
be  worked  adequately  and  to  the  best  advantage.  ( Observatory^  October, 
1885.) 

Taschhent — The  main  object  of  the  observatory  is  to  co-operate  in  the 
surveys  and  explorations  of  Turkestan.  Four  latitudes  and  longitudes 
were  determined  in  1884.  Comets,  asteroids,  and  solar-spots  have  been 
observed  also. 

Temple  Observatory^  Rugby. — The  spectroscopic  measurement  of  the 
motions  of  stars  in  the  line  of  sight  has  been  continued,  and  a  new  in- 
strument with  prisms  of  bisulphide  of  carbon — ^intended  for  this  work — 
is  nearly  completed.    Double  stars  measures  have  been  made  as  in 
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former  years,  and  a  catalogue  of  900  sets  of  measures  has  been  published 
in  the  Memoirs  of  the  Boyal  Astronomical  Society. 

United  States  Naval  Observatory. — The  report  of  the  Superintendent 
bears  the  date  of  October  5, 1885.  Bear- Admiral  S.  E.  Franklin,  XT.  S. 
Navy,  was  detached  March  31  and  ordered  to  the  command  of  the 
European  squadron.  From  that  date  to  the  1st  of  June  Commander 
A.  D.  Brown  acted  as  Superintendent,  when  he  was  relieved  by  Commo- 
dore George  E.  Belknap. 

The  26-inch  equatorial,  in  charge  of  Professor  Hall,  has  been  em- 
ployed on  satellites  and  double  stars.  The  dome,  43  feet  in  diameter, 
is  now  revolved  with  great  ease  by  means  of  a  4  horse-power  gas  engine. 
The  observations  of  the  satellite  of  Neptune  and  those  of  the  two  outer 
satellites  of  Uranus  have  been  discussed  and  the  results  published. 
The  observations  of  lapetus  have  been  published  since  the  report 
closed. 

The  transit  circle  has  been  employed  in  the  same  class  of  work  as  in 
the  preceding  years.  Since  the  last  report  5,520  observations  have  been 
made.  Of  these,  90  were  of  the  sun,  70  of  the  moon,  156  of  the  major 
planets,  and  64  of  the  minor  planets. 

The  9*6-inch  equatorial :  Professor  Frisby  was  placed  in  charge  April 
2, 1885.  The  work  of  the  instrument  has  been  confined  to :  (1)  Obser- 
vations of  comets,  six  of  which  have  been  systematically  observed  during 
the  year.  These  observations  have  all  been  reduced  to  date,  and  pub- 
lished in  various  astronomical  journals  in  this  country  and  Europe.  (2) 
Observations  of  asteroids,  priucipaUy  of  such  as  could  not  be  observed 
with  the  transit  circle  on  account  of  their  faintness  or  their  position ; 
thirty-five  regular  observations  of  asteroids  were  made,  and  twenty-one 
approximate  positions  of  other  asteroids  obtained,  so  that  they  could 
readily  be  observed  with  the  transit  circle.  (3)  Occultations  of  stars  by 
the  moon,  whenever  practicable.  (4)  Doubtful  observations  of  stars  and 
asteroids  made  with  other  instruments  were  looked  up  and  decided, 
this  being  probably  one  of  the  most  important  uses  of  the  equatorial. 
A  few  observations  have  been  made  of  the  variable  star  in  the  nebula 
of  Andromeda,  which  show  that  the  star  is  decreasing  in  brightness. 
Assistant  Astronomer  Winlock  has  made  several  observations  of 
comets,  with  drawings  of  their  physical  peculiarities  and  changes  of 
appearance. 

The  prime  vertical  instrument :  The  work  of  reducing  the  observa- 
tions made  in  1883-'84  by  Lieut.  C.  G.  Bowman  and  Ensign  H.  Taylor, 
17.  S.  Navy,  for  the  determination  of  the  constant  of  aberration,  has 
been  pursued.  In  July  of  last  year  a  communication  was  received  from 
the  president  of  the  International  Geodetic  Conference,  asking  the  co- 
operation of  this  Observatory  with  the  Boyal  Observatory  at  Lisbon  in 
the  determination  of  the  problem  of  the  change  of  latitudes,  the  obser- 
vations to  be  taken  with  the  prime  vertical  instruments  of  the  two 
observatories.    Communication  was  opened  and  correspondence  is  still 
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in  progress  with  the  director  of  the  observatory  at  Lisbou,  and  prepara- 
tions have  be^n  made  to  undertake  the  work  here  very  soon  after  it  is 
known  that  it  wiU  be  begnn  at  Lisbon. 

Meridian  transit  instrument :  The  work  has  consisted  principally  of 
daily  observations  and  reductions  for  clock  corrections  in  connection 
with  the  time  service. 

Time  service :  During  the  past  year  the  demands  upon  the  time  serv- 
ice have  greatly  increased.  In  Washington,  the  number  of  clocks  of 
the  Gardner  system  in  the  various  public  offices  has  Increased  from  20 
to  84.  The  total  number  of  time-balls  now  dropped  by  the  Observatory 
signal  is  eight,  at  the  following  points :  Philadelphia,  Baltimore,  Kew 
Orleans,  at  branch  hydrographic  offices ;  New  York,  Western  Union 
building;  Navy  Department,  Washington;  navy-yard  Washington; 
Hampton  Eoads ;  Savannah.  A  ninth  will  soon  be  added  at  the  tor- 
I)edo  station  in  Newport. 

The  branch  observatory  at  Mare  Island,  which  is  fitted  with  a  dupli- 
cate of  the  transmitting  apparatus  of  this  Observatory,  has  been  con- 
nected with  the  mainland  by  a  cable,  and  time  signals  are  transmitted 
daily  along  the  Pacific  coast.  A  time-ball  has  been  erected  on  the 
island  for  the  benefit  of  the  Yallejo  shipping,  and  is  dropped  daily  at 
noon  of  the  one  hundred  and  twentieth  meridian.  The  Hydrographic 
Office  time-ball  at  San  Francisco  is  also  dropped  at  the  same  instant  by 
signal  from  the  Mare  Island  Observatory. 

Photography :  In  the  programme  of  work  pro]>osed  for  the  current 
year  it  was  stated  that  the  work  of  taking  sun  photographs  daily  would 
be  inaugurated  as  soon  as  practicable.  The  work  of  the  Transit  of  Ve- 
nus Commission  has  up  to  this  time  prevented  any  regular  system  being 
adopted. 

During  the  year  the  names  of  1,408  visitors  have  been  recorded,  and 
1,137  permits  were  issued  for  night  visitors,  for  whose  accommodation 
the  small  equatorial  is  set  apart. 

The  records  kept  by  the  several  observers  and  watchmen  show  that 
only  about  one  night  in  eight  is  good  for  observing,  while  an  exception- 
ally good  night  for  astronomical  work  cannot  be  reckoned  upon  much 
oftener  than  once  a  month. 

The  Commodore  renews  the  recommendations  of  his  predecessors  that 
the  Observatory  be  removed*  to  the  new  site  purchased  in  1880,  and  that 
a  board  of  visitors  be  appointed  to  visit  the  institution  annually. 

A  special  report  of  Professor  Harkness  is  added,  giving  the  progress 
of  the  work  of  the  Transit  ot  Venus  Commission. 

Upsala, — ^The  unpublished  observations  of  nebulsB  and  clusters  up  to 
1880  are  now  prepared  for  the  press.  With  the  Zoellner  photometer  it 
is  proposed  to  determine  the  magnitudes  of  the  comparison  stars  used 
by  Argelander,  Schoenfeld,  and  Oudemanns  for  variables. 

*A  committee  of  the  National  Academy  of  Science  has,  at  the  request  of  the  8eore> 
tary  of  the  Navy,  given  carefol  consideration  to  this  question.  Their  report  may  be 
finmd  in  Smote  JSsDwmHve  Jhetment  Kq.  ^,  491^  Cimgre$$,  Ut  9e$9ion. 
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Warner  Observatory. — The  16-inch  refiractor  has  been  used  for  the 
past  three  years  mainly  in  the  search  for  new  nebalfe.  A  catalo^e  of 
some  200  faint  nebalsB  has  been  published. 

Washburn  Observatory. — "  The  third  volume  of  the  *  Publications  of 
the  Washburn  Observatory,'  lately  issued,  gives  the  results  of  the  work 
of  1884.  About  1,800  observations  were  made  with  the  Repsold  meri- 
dian-circle upon  the  Oesellschaft  southern  fundamental  stars  and  the 
Leyden  Gape  of  Good  Hope  refraction-stars.  The  instrumental  con- 
stants are  given  for  each  observing  day,  and  an  investigation  of  the 
zenith-distance  micrometer-screw  and  of  the  horizontal  flexure  of  the 
instrument.  In  the  cold  winter  weather  of  Wisconsin  the  micrometer- 
springs  turned  out  too  weak  to  pull  the  slides,  and  had  to  be  replaced  with 
stiffer  ones.  The  probable  error  of  a  single  declination  is  now  reduced 
to  0'''4,  a  great  improvement  over  that  noted  in  vol.  ii. ;  and  a  correc- 
tion of  +(y''SO  ±0''-026  to  the  constant  of  the  *  Pulkowa  refractions  > 
seems  to  be  called  for  by  the  observations  of  1884  to  suit  the  atmosphere 
over  Madison.  Professor  Holden  expresses  his  continued  satisfaction 
with  the  Eepsold  meridian-circle,  and  appears  to  be  making  a  very 
thorough  study  of  it;  and  in  this  his  example  might  well  be  followed 
with  profit  by  some  of  our  older  established  observatories.  Two  deter- 
minations of  the  latitude  by  Mr.  G.  0.  Com  stock  are  given — one  from 
Professor  Holden's  and  his  own  observations  with  the  zenith-telescope, 
the  other  from  his  own  with  the  prime- vertical  transit,  using  both  re- 
flected and  direct  observations ;  the  declinations  in  both  cases  being 
those  of  Auwers'  system.  They  come  out  respectively  -t-43o  4'  36"'97± 
0"-07  and  +43°  4'  36''-99±0''-06,  remarkably  accordant  results.  The 
fifth  part  of  the  volume  is  a  '  Catalogue  of  1,001  southern  stars  for  18500 
from  observations  by  Signor  P.  Tacchini,  at  Palermo,  in  the  years  1867, 
1868, 1869,'  by  Rev.  Father  Hagen,  S.  J.,  and  Edward  S.  Holden.  The 
original  observations  had  never  been  reduced  to  mean  place,  but  being 
good  ones  and  in  a  part  of  the  sky  where  needed,  we  have  here  the 
anomaly  of  European  work  reduced  and  published  in  this  country;  and 
Father  Hagen  and  Professor  Holden  are  to  be  highly  commended  for 
making  it  available,  while  its  comparison  with  Oeltzen's  Argelander 
(south)  and  the  Washington  zones  served  to  detect  many  errors  in  these 
catalogues.  The  sixth  part  gives  the  observations  of  437  southern 
stars  made  with  the  Washington  transit-circle,  and  also  the  position  of 
the  same  stars  (whenever  occurring)  from  the  catalogues  of  Yamall, 
Gould's  zones,  and  Stone,  all  the  positions  being  reduced  to  1850.0  by 
Father  Hagen.  This  is  the  first  opportunity  for  easy  comparison  on  a 
large  scale  between  these  four  systems  of  southern  declinations,  and 
the  comparison  develops  the  following  important  differences  of  north 
polar-distance : — 

Washington — Tamall  =  + 1"-12  (from  220  stars). 

Washington— Gtould  (Z.  0.)=+l''-96  (from  215  stars). 

Washington— atone  =+r^-00  (from  238  stars). 
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-  •  •  <<The  volame  closes  with  a  coant  of  the  Durchmusterung 
stars  between  — 2^  and  + 13^,  a  determination  of  the  constants  of  some 
of  the  other  instruments,  meteorological  observations  for  1884,  a  sum- 
mary of  the  same  as  taken  at  Madicton  continuously  firom  1863  to  1884, 
and  is  throughout  a  highly  creditable  publication."  -  -  -  (Soiencey 
November  20, 1885.) 

Willets  Paint  Observatary.^-The  astronomical  observations  made  dur- 
ing 1885  were  of  the  same  nature  as  those  described  at  some  length  for 
the  preceding  year  in  the  << Account  of  the  Progress  in  Astronomy  in 
1884."  The  observatory  is  established  for  training  engineer  officers  in 
the  applications  of  practical  astronomy  to  geodesy.  The  course  of  in- 
struction,  as  well  as  the  arrangement  of  the  observatory  building  and 
its  equipment  (described  and  illustrated  with  a  plan  of  the  observatory 
in  General  order  No.  3,  series  of  1881,  and  Printed  order  No.  3,  series  of 
1882),  may  well  be  taken  as  a  model  in  this  branch  of  astronomy.  A 
large  number  of  latitude  observations  made  by  different  observers  from 
1880  to  1884,  and  apparently  showing  a  steady  decrease  in  the  latitude 
of  the  post,  has  been  submitted  to  a  critical  discussion  by  Miss  Alice 
Lamb,  of  the  Washburn  Observatory.  By  selecting  the  best  determined 
stars,  and  by  rejecting  the  observations  with  one  of  the  instruments, 
and  the  work  of  some  observers,  whose  probable  errors  are  about  twice 
as  large  as  the  probable  errors  of  those  whose  work  is  retained,  she 
concludes  that  there  is  strong  reason  to  attribute  the  systematic  change 

to  errors  of  observation  rather  than  to  a  real  diminution  of  the  latitude. 

* 

Tale  College  Observatory. — ^The  following  is  a  brief  statement  of  the 
work  accomplished  or  in  progress  under  the  direction  of  Dr.  W.  L. 
Elkins,  who  has  charge  of  the  heliometer,  the  only  instrument  of  that 
class,  we  believe,  in  operation  in  this  country. 

The  principal  object  of  research  has  been  the  triaugulatiou  of  the 
Pleiades,  to  which  work  the  instrument  was  devoted  from  September, 
1884,  to  March,  1885.  It  was  originally  intended  to  confine  the  investi- 
gation to  the  stars  measured  at  Konigsberg;  the  scheme  has  been  ex- 
tended, however,  to  include  all  the  stars  in  the  Bonn  Durchmusterung, 
within  certain  limits,  down  to  the  magnitude  9*2,  making  sixty-nine  stars 
in  all.    The  reductions  are  in  a  forward  state. 

Other  observations  are  reported : 

Measures  of  the  Moon  from  neighboring  stars,  diameters  of  the  Moon, 
diameters  of  Venus,  and  the  outer  ring  of  Saturn,  and  a  series  of  ob- 
servations of  Titan  referred  to  its  primary,  which  is  being  continued  by 
Mr.  A.  Hall,  jr. 

There  have  been  various  additions  made  .to  the  working  appliances 
of  the  instrument.  The  oil-lamps  illuminating  the  scales  and  circles 
have  been  replaced  by  half-candle  incandescent  lamps.  The  most  im- 
portant addition  is,  however,  the  registering  micrometer,  which  Messrs. 
Bepsold  have  made  for  reading  the  scales.    The  principle  consists  in 


ASTEONOMY.  441 

impressing  on  a  Morse  fillet  the  figures  and  divisions  of  the  micrometer 
head  along  with  those  of  a  fixed  index. 

The  instrument  is  now  being  devoted  to  systematic  investigations  in 
stellar  parallax,  and  work  is  progressing,  which  will  furnish,  it  is  hoped, 
reliable  values  of  the  parallaxes  of  the  ten  stars  of  the  Ist  magnitude 
in  the  Northern  Hemisphere  referred  to  neighboring  stars  of  about  the 
8th  magnitude. 

Zurich.^The  sun-spots  are  assidaously  observed  here.    The  maximum , 
occurred  in  December,  1883,  to  January,  1884. 

ASTRONOMICAL  INSTBUMENTS. 

Wire-gauze  screens  as  photometers. — "  Of  late  years  the  use  of  wire- 
gauze  screens,  one  or  more  in  number,  over  objectives  has  come  into 
use  for  several  purposes.  Over  one  of  the  halves  of  a  heliometer-objec- 
tive  they  are  used  to  reduce  the  image  of  a  bright  star  to  approximate 
equality  with  that  of  a  fainter  star  from  the  other  half,  an  essential  con- 
dition for  the  most  accurate  superposition  of  the  two  images.  With  a 
meridian  circle  they  are  used  to  reduce  the  brighter  stars  to  an  approx- 
imate equality  with  the  faintest  that  qan  be  observed  with  satisfactory 
precision,  or  to  investigate  the  difference  of  personal  equation  for  dif- 
ferent magnitudes  by  taking  different  tallies  of  transit- wires,  with  screen 
off  and  on,  at  the  same  transit.  In  the  latter  case  Professor  Holden 
points  out  the  necessity  {Astron,  Nachr,  2690)  of  changing  the  illumina- 
tion of  the  field  with  the  change  of  screen,  so  that  each  magnitude  may 
show  against  its  customary  degree  of  color  or  brilliancy  of  background. 
Such  screens  may  also  be  used  for  photometric  purposes  when  once 
their  coefficients  of  transmission  have  been  determined.  Those  having 
occasion  to  use  them  in  this  way  will  do  well  to  consult  a  paper  by  Pro- 
fessor Langley  {Amer,  Journ.  8c.^  xxx,  210)  on  this  subject.  In  this  it 
is  shown  that  the  effective  transmission  coefficients  are  decidedly  dif- 
ferent according  as  the  luminous  image  is  an  extended  surface  or  prac- 
tically a  point  like  a  star.  In  the  latter  case  there  is  a  central  image 
surrounded  by  a  system  of  diffraction  images,  into  which  a  large  part 
of  the  light  goes ;  so  much  so,  that  Professor  Langley  found  that  a  screen 
(of  which  one  and  two  thicknesses  transmitted  "47  and  '21  respectively 
of  the  full  light  upon  a  surface)  gave  only  -18  and  '02  for  one  and  two 
thicknesses,  respectively,  when  measured  by  the  brilliancy  of  the  cen- 
tral image  of  a  small  pin-hole  as  a  source  of  light."    (Science.) 

The  defining  potter  of  telescopes. — Quite  a  warm  discussion  has  been 
going  on  in  the  columns  of  the  Observatory  and  Sidereal  Messenger  on 
the  relative  merits  of  small  and  large  telescopes  for  the  study  of  plan- 
etary detail.  The  controversy  seems  to  have  arisen  from  a  statement 
by  Mr.  Denning  to  the  effect  that "  apertures  of  from  6  to  8  inches  seem 
able  to  compete  with  the  most  powerful  instruments  ever  constructed.'' 
The  t^e  state  of  the  case  appears  to  be  given  in  a  note  by  Professor 
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Young  {Observatory,  viii:  173,  May,  1885):  *'()n  the  whole,  I  find  also 
true  what  Mr.  Clark  told  me  would  be  the  case  on  first  mounting  our 
23-inch  instrument,  that  lean  almost  always  see  icith  the  23'inch  everything 
I  can  see  with  the  9^-tncA,  under  the  same  atmospheric  conditions,  and  see 
it  better; — if  the  seeing  is  bad,  only  a  little  better, — if  good,  immensely 
better.  The  only  exceptions  are  in  the  case  of  objects  which  require  a 
Tery  low  power,  lower  than  any  that  can  be  obtained  with  the  eye- pieces 
of  the  large  telescope.'' 

The  great  Pulkowa  refm^stor, — **M.  Struve  was  chiefly  occupied  during 
the  year  with  work'incidental  to  the  installation  of  the  great  30-iuch 
refractor.  It  was  anticipated  that  by  September,  1884,  things  would 
be  in  such  a  state  that  it  would  be  possible  to  begin  to  observe  with 
this  gigantic  instrument;  but,  owing  to  various  delays,  chiefly  connected 
with  the  construction  of  the  dome,  it  was  not  until  the  end  of  Septem- 
ber that  the  Eepsolds  could  be  invited  to  come  to  Pulkowa  to  superin- 
tend the  work  of  erecting  the  telescope;  this  was  aocomplished  very 
successfully  by  them  in  about  three  weeks.  And  M.  Struve  expresses 
himself  as  greatly  pleased  with  the  ease  with  which  the  telescope  can 
be  set,  with  the  equality  of  the  illumination  on  all  its  parts  from  a  sin- 
gle lamp,  with  the  accuracy  with  which  the  driving-clock  performs,  and 
with  the  facilities  for  altering  the  telescope  into  a  powerful  spectroscope; 
so  that  this  great  instrument  may  be  regarded  as  the  successful  out- 
come of  the  highest  skill  of  modern  art  in  this  department.  Further 
work  on  the  dome  was  interrupted  by  the  approach  of  winter.  -  -  - 
At  present  the  dome  is  moved  by  hand ;  it  is  hoped,  however,  that  this 
may  eventually  be  done  by  electricity,  and  that  a  motive  power  will 
thus  be  obtained  sufficient  to  overcome  the  hindrances  to  the  rotation 
of  the  dome  arising  from  snow  and  frost.  Prom  investigations  made 
by  H.  Struve  it  appears  that  the  position  of  the  polar  axis  is  correct  to 
a  fraction  of  a  minute,  that  the  change  in  focal  length  of  the  instrument 
during  the  winter  is  but  trifling,  and  that,  notwithstanding  the  great 
weight  of  the  object-glass  and  of  the  eye-end,  the  flexure  of  the  tele- 
scope is  so  small  as  to  be  practically  insensible.  M.  Struve  proposes  to 
use  the  great  refractor  for  observing  such  double-stars  as  are  beyond 
the  reach  of  the  15  inch  equatorial,  and  to  undertake  observations  of 
certain  interesting  nebulse,  as  well  as  spectroscopic  researches  on  stars 
in  cases  where  the  great  optical  power  of  the  instrument  will  make  the 
observations  of  special  value."    {Observatory,) 

"  Science  "  (Vi :  306)  publishes  a  letter  from  Dr.  Otto  Struve  to  Al van 
Clark  &  Sons,  from  which  we  make  the  following  extract :  ^^I  am  asked 
by  the  Government  to  inform  you  that,  in  acknowledgment  of  the  ex- 
cellent performances  of  the  great  object-glass  furnished  for  Pulkowa 
by  your  firm,  His  Majesty  the  Emperor  has  been  graciously  pleased  to 
confer  upon  you  the  golden  honorary  medal  of  the  empire.  The  value 
of  this  gift  is  enhanced  by  the  circumstance  that  this  medal  is  given 
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very  rarely  and  only  for  qaite  extraordinary  merits.    You  and  Bepsold 
are  the  first  who  will  receive  it  from  the  present  Emperor,  Alexander 

m»    -    -    • 

"You  will  be  pleased  to  hear  that  with  the  30-inch  refractor  in  good 
nights  all  the  most  difficult  double-stars  discovered  by  Burnham  with 
the  Washington  refractor  can  be  easily  measured." 

Illumination  by  means  of  the  electric  light — In  regard  to  the  applica- 
tion of  electricity  to  illuminating  the  microscopes  and  field  of  view  of 
a  large  fixed  instrument,  Dr.  Gill,  of  the  Cape  Observatory,  says: 
<< Electric  illumination  by  small  incandescent  lamps  has  been  applied 
with  complete  success  to  the  microscopes  and  field  of  the  great  theodo- 
lite with  which  the  azimuth  observations  are  made.  The  electricity  is 
sapplied  to  the  lamps  from  a  storage  battery,  which  is  charged  dur- 
ing daytime  two  or  three  times  a  week  by  a  small  Grove  battery.  The 
SQCcess  of  the  experiment  has  been  complete.  The  whole  arrangement 
is  so  simple,  clean,  and  convenient,  and  the  advantages  to  accuracy  of 
observation  by  perfect  uniformity  of  light,  freedom  from  flicker,  glare, 
and  heat  can  only  be  fully  appreciated  after  trial." 

Method  of  supporting  a  mercury  trough  for  reflection  observations.* — 
^'The  observation  of  the  nadir  has  hitherto  been  almost  impossible  at 
the  Paris  Observatory,  owing  to  the  disturbance  of  the  mercury  caused 
by  the  traffic  in  the  neighboring  streets.  Lately,  however,  M.  Gautier 
has  devised  a  very  simple  arrangement  by  which  this  is  obviated.  The. 
new  apparatus  consists  of  two  cylindrical  basins  placed  one  above  the 
other,  the  lower  one,  which  contains  the  supply  of  mercury,  having  a 
slightly  larger  diameter  than  the  upper.  The  bottom  of  the  lower  basin 
is  pierced  at  its  center  to  admit  a  screw  which  projects  in  a  vertical  di- 
rection into  the  inside  and  is  fixed  in  that  position.  A  cylinder,  fixed 
as  an  axis  to  the  bottom  of  the  smaller  basin,  is  tapped  to  fit  the  pro- 
jecting screw,  and  thus,  by  turning  this  basin  round  its  axis,  it  can  be 
raised  or  lowered  in  the  larger  vessel  so  as  to  obtain  a  supply  of  mer- 
cury in  it  (by  means  of  an  opening  provided  for  the  purpose)  sufficient 
for  observation,  whilst  the  oscillations  of  the  ground.  Admiral  Mouchez 
Btates  in  the  paper  before  us,  are  completely  counteracted  by  the  *demi- 
flottage'  of  the  second  basin."    {Observatory.) 

Hough^s printing  chronograph. — At  the  Ann  Arbormeetingof  the  Ameri- 
can Association,  Professor  Hough  read  a  paper  on  the  printing  chrono- 
graph that  he  has  invented.  He  has  given  a  description  of  the  instru- 
ment in  his  report  as  director  of  the  Dearborn  Observatory  for  1885.  The 
instrument  is  designed  to  print  on  a  fillet  of  paper,  minutes,  seconds,  and 
hundredths  of  seconds,  indicated  by  the  clock  which  controls  it,  at  any 
instant  that  an  observing  key  is  closed  by  the  observer's  finger.  The 
impression  is  made  from  the  surface  of  three  continuously  running  type 
wheels,  the  swiftest  of  which  revolves  once  per  second.    The  recent  im- 

•BM.  Aitran.,  2 :  549;  also  (abstr.),  JBng.  Meckam.,  42 :  488. 
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provements  consist  in  engraved  type  on  the  face  of  the  wheels  in  place 
of  the  rabber  ones  nsed  at  first,  and  of  the  substitution  of  a  direct  blow 
by  an  electro>magnet  upon  the  type- wheel  fillet,  thus  making  the  appa- 
ratus much  more  light  and  compact  than  the  old  form.  The  mean  of 
the  seconds  and  hundredths  may  be  taken  directly  on  the  fillet  without 
transference  to  books.  Professor  Hough  states  that  the  instrument  has 
proved  perfectly  reliable. 

Flexure  of  transit  instrumenis. — At  the  same  meeting  of  the  American 
Association  a  paper  was  presented  by  Professor  Harkness  on  the  gen- 
eral subject  of  the  flexure  of  transit  instruments.  Professor  Harkness's 
thorough  investigation  of  this  subject  has  just  been  published  as  Ap- 
pendix in  to  the  "Washington  Observations"  for  1882. 

Optical  toarJcs  of  Feil  &  Mantds^'-^We  learn  from  VAstronomie  that 
M.  Charles  Feil  has,  after  some  years'  absence,  returned  to  the  active 
management  of  his  celebrated  manufactory  of  optical  glass  in  Paris,  the 
new  firm  being  "Feil  p^re  et  Mantois."  M.  Feil  is  grandson  of  M.  Gui- 
naud,  the  founder  of  the  house  in  1827.  The  new  firm  succeeded  in  ob- 
taining a  crown  disk  of  the  requisite  size  for  the  Lick  364nch  glass, 
having  already  furnished  to  MM.  Henry  the  disk  for  the  30-iuch  objec- 
tive for  the  Nice  Observatory. 

Micrometer, — Mr.  Chandler  contributes  to  volume  11  of  the  Memoirs 
of  the  American  Academy  a  valuable  paper  on  the  "  Square-bar  mi- 
crometer." 

MISCELLANEOUS. 

Astronomical  prizes. — The  Lalande  prize  of  the  Paris  Acadimie  des 
Sciences  has  been  decreed  to  M.  Thollon  for  his  great  map  of  the  solar 
spectrum.  This  map,  which  has  so  far  demanded  four  years  of  uninter- 
rupted work,  extends  from  A  to  6,  and  contains  3,200  lines,  900  of  which 
M.  Thollon  has  been  able  to  identify  as  of  telluric  origin.  The  Damoi- 
seau  prize  is  reserved,  no  memoir  having  been  offered  for  it  The  sub- 
ject proposed  is  the  same  as  in  former  years — a  revision  of  the  theory 
of  ^  the  satellites  of  Jupiter,  a  discussion  of  observations  with  special 
reference  to  the  direct  determination  of  the  velocity  of  light,  and 
lastly,  the  construction  of  particular  tables  for  each  satellite.  The 
Yalz  prize  has  been  awarded  to  Dr.  Sporer  for  his  researches  on  sun 
spots,  his  discovery  of  the  striking  relationship  between  the  distribu- 
tion of  the  spots  in  latitude  and  the  epochs  of  their  maxima  and  minima 
receiving  special  notice.    (Ifature.) 

The  award  of  the  Draper  medal,  made  for  the  first  time,  was  most 
appropriately  bestowed  on  Prof.  S.  P.  Laugley,  of  Allegheny,  for  his  re- 
searches and  discoveries  in  solar  radiation. 

The  Warner  prizes  awarded  in  1885  were  two,  of  $200  each,  to  Mr. 
E.  E.  Barnard,  for  the  discovery  of  Comet  1885  II,  and  Comet  e  1885, 
and  two,  of  $200  each,  to  Mr.  W.  R.  Brooks,  for  the  discovery  of  Comets 
1885  III,  and  1885  V.    Mr.  Warner  has  just  given  four  prizes,  aggre- 
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gating  $450,  for  essays  on  the  remarkable  ^<  red  annsets"  which  have  been 
prevalent  during  the  past  few  years,  and  medals  have  been  awarded 
to  a  number  of  other  competitors.  The  total  amount  that  has  been 
awarded  by  Mr.  Warner  for  astronomical  prizes  since  1880,  including  a 
small  amount  for  the  expenses  of  judges,  is  $3,750.  The  Warner  comet 
prize  is  continued  from  March  1, 1886,  to  March  1, 1887.  It  is  reduced  to 
$100,  but  is  open  to  the  world. 

On  the  apparent  increase  of  size  of  the  sun^  moony  and  constellations 
when  seen  at  the  horizon.  {From  the  Bulletin  de  VAcadSmie  royale 
de  Belgique.) — "The  apparent  increase  of  the  diameter  of  the  sun 
or  moon  is  ordinarily  attributed  to  the  elliptical  form  of  the  celes- 
tial sphere.  According  to  the  author  this  explanation  was  given  as 
early  scs  the  eleventh  century  in  the  Optics  of  Alhazen.  But  by  experi- 
ments, comparing  in  a  dark  room  the  distances  of  two  electric  sparks 
at  the  height  of  the  eye  and  near  the  ceiling,  M.  Stroobant  was  led  to 
the  conclusion  that  any  object  seen  in  the  zenith  appears  only  eight- 
tenths  as  large  as  when  seen  at  the  horizon.  But  there  is  another  fac- 
tor which  should  be  taken  into  account,  that  is,  the  variable  brightness 
of  the  star.  The  author  thinks  that  a  special  study  should  be  made  of 
these  very  interesting  physiological  phenomena."  {Bull.  Astron.y  April, 
1886.) 

Sammlung  populaerer  Astronomische  Mittheilungen. — The  eminent  di- 
rector of  the  Berlin  Observatory  Herr  Foerster,  has  collected  in  this  vol- 
ume a  series  of  scientific  notices  of  a  popular  character,  which  have  ap- 
peared since  1880  in  successive  volumes  of  the  official  calendar  {Normal- 
Kalender).  It  contains  a  clear  exposition  of  the  state  of  our  knowledge 
of  the  fixed  stars,  their  distances,  and  their  distribution  in  space ;  an 
article  upon  the  limits  of  our  perceptions  of  celestial  objects ;  some  in- 
teresting remarks  upon  the  auroras,  the  zodiacal  light,  and  the  recent 
comets.  In  reviewing  these  notices,  we  are  struck  with  the  multiplicity 
and  the  importance  of  the  problems  offered  us  by  modem  astronomy, 
and  are  tempted  to  ask,  with  Herr  Foerster,  if  the  number  of  those  at 
work  at  these  problems  is  not  becoming  too  small  for  the  task. 

An  index  to  astronomical  literature. — The  need  of  some  systematic 
index  to  the  current  literature  of  astronomy  (to  say  nothing  of  the 
desired  extension  of  the  Boyal  Society's  catalogue,  or  the  completion 
of  Houzeau's  work)  is  more  strongly  felt  year  by  year ;  and  the  difficulty 
is  aggravated  by  the  poor  and  insufficient  indexes  furnished  with  most 
astronomical  publications.  General  periodical  literature  is  provided  for 
by  Poole's  Index,  which  is  kept  up  to  date  by  the  Co-operative  Index 
to  Periodicals;  aiid  a  committee  of  the  American  Association  on  index- 
ing chemical  literature  reports  each  year  favorable  progress.  It  seems 
highly  desirable  that  some  similar  oO'Operation  should  be  organized 
among  astronomers. 
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Following  is  a  list  of  the  principal  books  of  the  year,  compiled  largely  from  the 
excellent  Naiura  Novitates  of  R.  Friedlander  &  Sohn,  Berlin.  Reprints  from  traziA- 
actions  and  periodicals  are  frequently  included.  The  prices  qaoted  are  in  German 
marks  (4  marks  equal  to  |1,  very  nearly),  and  are  those  given  by  Friedlander. 

Acta  Mathkmatica. — Zeitschrift,  hersg.  v.  G.  Mittag>Leffler.  Bd.  5.  Stockholm, 
1885.    4ro.  12 

Same.    Bd.  6.  '  12 

Addresses  at  the  complimentary  dinner  to  Dr.  Benjamin  Apthorp  Gonld.  May  6, 
1885.    Lynn,  1885.     40  p.    8vo. 

Airy  (G.  B.)* — Gravitation;  an  elementary  explanation  of  the  principal  perturba- 
tions in  the  solar  system.    2  ed.    London,  18b5.     186  p.    8vo.  7.80 

Albrecht  (Th.). — Bestimmungen  der  Lange  des  Secundenpendels  in  Leipzig,  Dres- 
den n.  dem  Abrahamschacht  bei  Freiberg,  in  den  Jahren  1869-71  ausgefilhrt. 
Berlin,  1885.    4to.  5 

Almanach  de  I'Observatoire  royal  de  Bruxelles.  Ann^e  52,  1885.  Bmxelles,  1886. 
374  p.     16mo.  1.50 

American  Academy. — Memoirs  of  the  American  Academy  of  Arts  and  Sciences.  Cen- 
tennial volume.     (Vol.  XI,  part  2,  No.  1.)    Cambridge,  1885.    4t'0. 

Proceedings  of  the  American  Academy  of  Arts  and  Sciences.     New  seriee, 

vol.  12.     (Whole  series,  vol.  20,  from  May,  1884,  to  May,  1885. )    Boston,  1885.    ttvo. 

American  Association. — Proceedings  of  the  American  Association  for  the  Advance- 
ment of  Science.     Philadelphia,  1884.     Vol.  3.3.     Salem,  1885.    95-f736p.    8vo. 

American  Astronomical  Society. — Papers.    No.  1.    Brooklyn,  1885.    32  p.    8vo. 

American  Ephemeris  and  Nautical  Almanac  for  the  year  lb88.  Ist  ed.  Washing- 
ton, 1885.    519  p.  4-  4to. 

American  Ephemeris. — Astrouomical  papers,  prepared  for  the  use  of  the  American 

Ephemeris  an4  Nautical  Almanac.    Vol.  u,  parts  3,  4.    Washington,  1885.    p.  107- 

258,  with  8  plates.     4to.  7.50 

Cont. :  Newcomb  andMichelson,  Measures  of  the  velocity  of  light,  made  1880-^82. 

Astrouomical  papers,  prepared  for  the  use  of  the  American  Ephemeris  and  Nau- 
tical Almanac.     Vol.  Ill,  parts  2, 3, 4.     Washington.  1884.   p.  201-371.     4to.  10 
Cont. :   Hill,  Lunar  inequalities  duo  to  the  ellipticity  of  the  earth.    Newcomb, 
On  the  motion  of  Hyperion.     Hill,  Lunar  inequalities  due  to  the  action  of 
Jupiter. 

American  Journal  of  Mathematics.     Vol.  i-vi.     (Vol.i  very  rare.) 

American  Pitilosophical  Society.— Early  proceedings,  from  1744  to  1838.  Com- 
piled by  one  of  the  secretaries,  with  full  indexes  and  phototypic  illustrations. 
Philadelphia,  1885.     875  p.     8vo.  25 

Analyst  (The),  includintr  the  proceedings  of  the  "  Society  of  Public  Analysts."  Ed. 
by  G.  W.  Winner  and  J.  Muter.     Vol.  10  (12  nos.).    London,  1885.     Roy.  8vo.   6.50 

Annalen  (Mathomatische).  In  Verbindung  m.  C.  Neumann  begriind.  d.  R.  F.  A. 
Clebsch.  Hersg.  v.  F,  Klein  u.  A.  Mayer.  Baud  25  (4  Hefte).  Leipzig,  1885. 
8vo.  20 

Same.     Band  2G  (4  Hette).     Leipzig,  1886.     8vo.  20 

^nnalbs  dn  Bureau  des  Longitudes.    Travaux  faits  k  I'Observatoire  astronomique 

de  Montsouris  (Section  navale)  et  M^moires  divers.     Tome  ill.     Paris,  1885.     6 

+506  p.     4to.  21 

Annales  Nouvelles  des  Math^matiques.     R^d.   p.   G^rono  et  Brisse.     Ann6e  1885. 

(S6rie  V,  tome  4)  en  12  nrs.    Paris,  1885.    8vo.  15 

Annals  of  mathematics,  pure  and  applied.    Edited  by  O.  Stone  and  W.  M.  Thornton. 

University  of  Virginia.    Year  2  (6  nrs.),  1885.    4to.  IC 

Continuation  of  the  '^Analyst,''  formerly  published  by  J.  C.  Hendricks. 
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Aknuairb  da  Bureau  des  Longitudes  pour  Pann^  1886.     Paris  [1886 f].     924  p. 

4to.    lUustr.  1.70 

Cont. :  Faye,  Les  13  Tornados  des  29  et  30  Mai,  1879,  aux  fitats-Unis. 
Akuabio  del  Observatorio  Astronomico  naoional  de  Taoubaya  para  el  a&o  de  1865. 

Mexico,  1884.     12mo.  12 

AJ8TROKOMICAL  RsaiSTER.— Yol.  23.   Year  1885  (12  nrs.).    London,  1885,  7+300  p. 

8vo.  12.50 

I/Abtronomie.   BeYue  mensnelle  d'Astronomie  populaire,  de  Mdt^rologie  et  de  Phy- 
sique du  Globe,  publ.  p.  C.  Flammarion.    Annde  4,  1885  (12  nrs.).    Paris,  1885. 

488  p.    Imp.  8yo.    Illustr.  12 

Atti  della  B.  Acoademia  dei  Lincei,  I883-'84.    Memorie  della  Classo  di  Scienze  fisiohe, 

matematiohe  e  natural!.    VoL  17.    Boma,  1884.    60+619  p.    4to.  34 

Cont. :    Dembowski,  Misure  miorometriohe  di  Stelle  Doppie  e  Multiple,  fatte 
negU  anni  1852-78.    Vol.  ii. 
BlCKLUND  (0.).~-Ueber  d.  Anwendung  einer  you  P.  Tschebysohew  Yorgesohlagenen 

Interpolationsmethode.    (St.  Petersb.  Acad.)  1885.    30  p.    Boy.  Svo.  1 

Bajkhutzen  (H.  G.   Tan  de  Sande). — Untersuchungen  ttber  die  Botationsseit  des 

Planeten  Mars,  und  tiber  Xndenmgen  seiner  Flecks.    Ann.  d.  Stemwart.  in  Lei- 
den 7.    [1885.] 
Ball  (B.  S.). — ^The  story  of  the  heavens.    London,  1885.    544  p.,  16pL,  90  woodcuts. 

8vo.  3.70 

Bbrlin.    Astronomisch-geodStische  Arbeiten  in  den  Jahren  1883-'84,  hersg.  y.  kgl. 

geodat-Institut  zu  Berlin.    Berlin,  1885.    4to.  13.50 

Cont. :  Bestimmungen  der  Langendifferenzen  Berlin-Swinemttude,  Eiel-Swine- 
mUnde,  Swinemiinde-Ednigsberg,  Eonigsb.-Warschau  u.  Berlin-Warschau. 
BoxBDiCKER  (O.). — On  the  changes  of  the  radiation  of  heat  from  the  moon,  during 

the  total  eclipse  of  1884,  October  4,  as  measured  at  the  observatory.  Birr  Castle. 

Sc.  Trans.  Boy.  Dub.  Soc.  voL  3  (2s),  p.  321-32.    2  pi.    (1885.) 
BOLXTIN  de  la  Academia  Nacional  de  Ciencias  en  C6rdoba  (Bepdblica  Argentina). 

Tomo  Yi,  entrega  4.    Buenos  Ayres,  1884.    p.  351-516,  49-64.    p.    Roy.  8vo.         4 
Cont.:    Doering,  O.,  Obsenrat.  mdttorol.  faites  ik  Cordoba  pend.   Pa.   1883. 
Enopf^  O.,  Determinacldn  de  la  latitud  de  alg.  lugares  de  la  BeptLbl.  Argen- 
tina.   Peter,  B.,  Informe  s.  las  Observac.  del  paso  de  Venus,  pract.  p.  la  Co- 
misidn  Astron.  Alemana  en  Bahia  Blanca. 
Bolton  (H.  C.).— Catalogue  of  scientific  and  technical  periodicals  1665-1882,  in  all 

languages.    Washington,  1885.    783  p.    Boy.  8yo. 
5,100  titles  of  scientific  periodicals. 
BORDKAUX  Obseryatory. — Auuales  de  TObserYatoire  de  Bordeaux,  publ.  p.  Bayet. 

Tome  I.    Bordeaux,  1885.    4to.  25 

Brown  (A.  D.)  and  Winterhalter  (A.  G.). — ^Annular  eclipse  of  the  sun,  March  15- 

16,  1885.     (Wash.  Ob8ns.,1882,  App.ii.)    Washington,  1855.  34  p.,  1  pi.  4to. 
Bulletin  Astronomique,  dirig6  p.  Tisserand,  G.  Bigourdan,  O.  Callandreau  et  B. 

Badan.    Aun^e  2,  1885  (en  12  livrais).    Paris,  1885.    611  p.    8yo.  16 

Bulletin  des  Sciences  Mathdmatiques  et  Astronomiques,  rMig.  p.  Darboux,  Houel  et 

Tannery.     Ann^e  1885  (S6rie  II,  tome  9).    Paris,  1885.    Boy.  8vo.  18 

Bulletin  hebdomadaire  de  I'Association  Scientifique  de  France,  fond6  p.  Le  Ver- 

rier,  pubL  8.  la  dir.  du  president  de  la  Soci6t^.    Ann6e  1885.    (S6rie  II,  tomes  10 

et  11.)    Paris,  1885.  8vo.  17 

Bredichin  (Th.). — B^vision  des  Yalcurs  num^riques  de  la  force  r<SpulsiYe.    Mosoou, 

1885.     36  p.    8vo.  1.50 

Quelques  formules  de  la  th^rie  des  Gemotes.    Moscou,  1884.    14  p.    8yo.    1 

Sur  les  tdtes  des  Com^tes.    Moscou,  1885.    8  p.,  2  fig.    8yo.  0.60 

Sur  la  grande  Com^te  de  1811.    Mosoou,  1885.    12  p.,  1  pL     8yo.  1 

Sur  lee  oscillations  des  Jets  d'^mission  dans  les  Com^tes.    (Mosoou,  BulL  d. 

Nat,  1885.)   25  p.,  1  pL    8yo.  L50 
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Cape  catalogue  of  4,810  stars  for  1850.    [London,  1884. ]    17+215  p.    Roy.  8yo. 
Carrington  (R.  C). — Charts  of  circnmpolar  stars.    Ten  charts,  published  by  the 

Meteorological  OfiEloe.    London,  1885.    Fol. 
Cell^rieIi  (G.  ).  — Concours  national  de  Compensation  des  Chrouom^tres  pourles  Tem- 
peratures.   M6thode  de  Classement,  Calcul  des  Bulletins  et  Etude  num6rique  de 

I'erreursecondaire decompensation.    Gen^ye,  1885.    Avec  12pl.    Roy.4to.        16 
Chambers  (G.F.).— Hints  on  the  construction  and  equipment  of  observatories  for 

amateurs  (ill.).     Nature,  33 :  56-60  (1885). 
Chandler  (S.  C.)»  jr. — On  the  square  bar  micrometer.    Mem,  Am,  Acad,y  II:  158-77 

(1885). 
Chauvenet  (W.). — Spherical  and  practical  astronomy  (University  edition).    With 

an  appendix  on  the  method  of  least  squares.    5th  ed.,  revised  and  corrected.  2  vols. 

Philadelphia,  1885.    8vo.  64 

Chicago  Astronomical  Socistt.— Annual  report  of  the  board  of  directors,  to- 
gether with  the  report  of  the  director  of  the  Dearborn  Observatory,  1885.  Chioago, 

1885.    16  p.,  2  pi.    8vo. 
CiEL  BT  Terre. — Revue  populalre  d' Astronomic  et  de  Mdt^rologie.    Ann^  1885. 

Bruxelles,  1885.    8vo.  8 

Clarke  (H.  W.).— The  Sextant,  London,  1885.    44  p.    16mo.  2.20 

Clerke  (Agnes  M.). — Popular  history  of  astronomy  during  the  nineteenth  century. 

Loudon,  1885.    480  p.    8vo.  13 

Coffin  (J.  H.  C). — Reports  of  observations  of  the  total  eclipse  of  the  sun,  August  7, 

1869,  made  by  parties  under  the  general  direction  of  Prof.  J.  H.  C.  Coffin,  U.  S.  N., 

Superintendent  of  the  American  Ephemeris  and  Nautical  Almanac.    [Washington, 

1885.]    24-158  p.,  10  pi.    4to. 
CoMPTES  RENDU8  hcbdomadalres  des  Stances  de  PAcad^mie  des  Sciences.    Ann^ 

1885.    (Tomes  100  et  101  en  52  nrs.)    Pans,  1885.    4to.  29.50 

Conference  (International)  held  at  Washington  [1884]  for  the  purpose  of  fixing  a 

prime  meridian  and  a  uniform  day.    Protocols  of  the  proceedings.    Washing- 
ton, 1884.    212  p.    8vo. 
Conference  Internationale'  tenue  h  Washington  pour  Tadoption  d'un  premier  m^ri- 

dien  unique  et  d'une  heure  universelle.    Octobre,  1884.   *  Proc^verbaux  des 

Sauces.    Washington,  1884.    216  p.    8vo. 
CONNAISSANCE  DES  TEBfPS  pour  Pan  1887.    Paris,  1885.    5-|-808-fl27  p.    8vo. 
Crawford  (Lord). — Determinations  of  longitude  and  latitude  during  the  Mauritius 

Expedition,  1874.  .DunEcht,  1885.     12+519  p.,  2  pi.    Roy.  4to.  25 

Dembowski  (E.).— Misuremicrometriche  di  Stelle  Doppie  e  Multiple  fatte  negli  Anoi 

1852-^78.    Vol.  n.    Roma,  1885.    4to.  34 

.    Same.    Vol.  i.    1883.  22 

DOBERCK  (W.).— Markree  Observatory.    (From  "The  Observatory'*  1884.)     8  p. 

Hvo.  1 
.    Observations  and  researches  made  at  the  Hong-Kong  Observatory  in  the 

year  1884.    Hong-Kong,  1885.    218  p.    fol.  10 

DoouTTLE  (C.  L.).— A  treatise  on  practical  astronomy,  as  applied  to  geodesy  and 

navigation.    New  Tork,  1885.    10-{-642  p.    8vo. 
Dublin  Society  (Royal).— Scientific  transactions.    Vol.  m,  p.  1-6.    Dublin,  1884- 

'85.    300  p.,  5  pi.    4to.  16 

Dun  Echt    Obsbrvatort,  publications.     Vol.  ni.     Mauritius  Expedition,  1874. 

Division  II.    Determiuations  of  longitude  and  latitude.    Dun  Echt,  1885.    12-f- 

519  p.,  2  pi.     4to.  25 

Dun6r  (N.  C.).— Sur  les  ^toiles  k  spectres  de  la  troisi^me  olasse.    Stockholm,  1885. 

137  p.,  1  pi.    4to. 
DuNSiNK  Observatort.— Astronomical  observations  and  researches  made  at  Dunsinki 

the  observatory  of  Trinity  College,  Dublin.    Published  by  R.  S.  BalL    Part  5. 

Dublin,  1884.    244  p.,  2  pi.    4to.  18 


ASTRONO^nr.  449 

DUFUis  (n.)* — ^Tnblos  do  Logarithmes  h  cinq  D^imales,  d'apr^s  J:  de  I^alande. 

PariB,  1885.    4+230  p.    12mo.  2 

DuFUis  (J.)- — ^Tables de  Logarithmea  h  sept  d^cimales  d'aprte  Bremiker,  Gallet,  V^ga, 

&c.    Edit,  st^rdotype.    10.  tirage.    Paria,  1885.    12+580  p.    8yo.  7.50 

EcEHABDT  (C.  L.  p.). — ^Nene  Sternkarte.    Nea  bearb.  y.  W.  Soldau.    6.  Auil.    Gioa- 

sen,  1885.    Fol.  litliogr.  in  Carton.  4 

£sfin(T.  ILE.). — ^Elementary  star  atlas;  a  series  of  12  simple  star  mapswitli  de- 

scriptlYe  letter-press.    Preface  by  J.  A.  Westwood  Oliver.    London,  1P85.  Roy. 

8vo.  1.70 

EUBOPIISCIXE    Gbadmessung. — AstroDomisch-goodutiscbe  Arbeiten  flir   die  enro- 

pSiscLe  Gradmessnng  im  Kunigr.  Sacbsen.    Abtheilg.  iii.    Die  astronomisohen 

Arbeiten.     AnsgefUhrt  nntor  Leitnngy.  C.  Bmbns,  bearbeit.  v.  Th.  Albrecht. 

Heft  2.    Berlin,  1885.    4to.  12 

.    Same.    Heft  1.    1883.  10 

Fats  (H.). — Snr  POrigine  dn  Monde.    Theories  cosmogdniques  des  Ancieus  et  des 

Modemea.    Paria,  1884.    260  p.,  22  Fig.    8vo.  4.50 

Fkllowks  (F.).— Astronomy  for  beginners.    New  York,  1885.    135  p.    12mo.    illns- 

trated.  3 

FisCHXB  (A«  L.). — Die  Sonnenilecken  nnd  das  Wetter.    Heft  4.    Beobachtungen  seit 

1  JuU  1883.    Erfnrt,  1885.    8yo.  1.60 

.    Same.    Heft  1-3.  5 

Flasocabion  (C.).— Contemplations  scientifiqnes.     (S^rie  i.)    4  €dit.    Paris,  1885. 
12+456  p.    16mo.  3.50 

I  ■ Lea  Merveilles  celestes.    Lectures  du  Soir.    8  ^dit.    Paris,  1885.    6+359  p. 

aveo  87  Tign.  et  2  cartes.    12mo.  2.20 

FoBSTXB  (A.). — Studien  zur  Entwioklnngsgeschiclite  des  Sounensystems.    Stuttgart, 
1885.    8+60  p.,  5  Fig.    8vo.  2.60 

PObstxb  (W.). — Populare MittheiluDgen  zum  astronomiscben  Tbeile  deskonlgl.  prens- 
Bi8cbenNormalkalender8fttrl886.    Berlin,  1885.    8vo.  1 

^Obstbb  and  Lehmai^k  (P.). — Die  veranderlicben  Tafeln  des  astronomiscben  nnd 
cbronologiscben  Tbeiles  des  konigl.  prenssiscben  Normalkalenders  fUr  1886.    Ber- 
lin, 1885.    8vo.  5 
^OBTSCniUTTB  (Die)  der  Astronomic  1885.    (Nr.ll.)    Red.  H.  J.  Klein.    Koln,  1885. 
8vo.                                                                                                                              1.80 
^^Xrrz  (H.).— Die  Sonne.    Zttricb,  1885.    32  p.,  1  Tfl.    4to. 

O.AIXB  (J.  G.). — Uebersicbt  fiber  die  Babn-Elemente  der  seit  dem  Jabre  1860  erscbie- 
nenen  Cometen,  sowie  tlber  nen  bereobnete  oder  verbesserte  Babnen  von  Cometen 
der  friiberen  Zeit.    Astron.  Nachr,,  112 :  1-26 ;  113 :  55  (1885). 
^^USS  (F.  G.). — Fttnfstellige  Yollstandige  logaritbmiscbe  nnd  trigonometriscbo  Tafeln. 
23.  Anfl.    Halle,  1885.    8yo.  2 

^VELMiTTDKN  (H.). — Undcrsogelsc  af  Parallaxen  af  en  Stjeme  i  den  store  Bjum  og 
nogle  Benuerkninger  om  dot  dertil  anvondte  Mikrometcr.  Cbristiania,  1885.  19 
p.,  1  Fig.    8vo.  0.70 

^lOBNALB  di  Scienze  natural!  ed  economicbe,  pubbl.  d.  Soclet2i  di  Scienze  natural! 
ed  economicbe  di  Palermo.  Vol.  16,  1883-'84.  Palermo,  1884.  245  +  203  p 
4to.  16 

Cont. :  Di  Stefano,  S.  altri  fossil!  d.  Titanlo  inferiore  di  Sicilla.  Cardan!,  S. 
aloune  figure  ottennte  p.  elettrolisi.  Ricco,  Riassunto  d.  osscrvazioni  astro- 
fisiche  solari  esegnite  noil*  Osservatorio  di  Palermo  nel  1882.  Zona,  Coordi- 
nate geografiobe  e  costruzione  di  una  grande  meridiana  a  tempo  vero  e  medio 
in  Caatiglione  Etneo.  .  .  . 
QoBB  (J.  E.). — ^A  catalogue  of  known  Yariable  stars,  witb  notes  and  observations. 
Dublin,  1884.    8yo.  2 

A  catalogue  of  suspected  variable  stars,  witb  notes  and  observations.   Dublin 
(Proc.  B.  Ir.  Ac),  1885.    8vo.  8 

ir.  Mis.  15 29 
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GoiTLD  (B.  A. ). — ^Hesnltados  del  Observatorio  Naoional  Argentino  en  Cdrdoba.    VoL  3. 

Observaciones  de  Zonae  d'afio  1873.    Baenoe  Aires,  1884.    510  p.    4to.  2& 
Besnltadoe  del  Observatorio  Naoional  Argentino  en  Cdrdoba.    VoL  7, 8 ;  Cata- 

logo  de  las  Zonas  Estelares.    Cordoba,  1884.    4to. 
Grubb  (H.)« — On  a  new  form  of  equatorial  telescope.     Dublin  (Boy.  Soc.),  1884. 

4to.    iUnstr.  2.50 

Grxjby.— Lemons  d'Astronomie.     Besan^on,  1885.     Volume  lithograplii6  de  368  p, 

4to.  16 

Gyld^n  (H.). — Grunddragen  af  en  enkel  method  att  15sa  atskilliga  problem  i  den 

analytiska  mekaniken.    (Stookbolm)  1884.    24  p.    8yo.  1.50 
Hall  (A.).— The  orbits  of  Oberon  and  Titania.    (Wash.  Obsns.,  1881,  App.  i.)  Wash- 
ington, 1885.    33  p.    4to. 
Orbit  of  the  satellite  of  Neptune.    (Wash.  Obsns.,  1881,  App.  n. )   Washington, 

1885.    27  p.    4to. 
The  orbit  of  lapetus.    (Wash.  Obsns.,  1882,  App.i.)    Washington,  1885.    82  p. 


4to. 
Harvard  Colleqb  Obsbrvatort. — Annals  of  the  Astronomical  Observatory  of  Har- 
vard College.    Vol.  xiv,  in  2  parts.    Cambridge,  1885.    512  p.    Eoy.    4to. 

Catalogue  of  1,213  stars.    Cambridge,  1884.    7  -f  93  p.    4to. 

Report  (40th  annual)  of  the  director,  by  Edward  C.  Pickering.    December  3, 

1885.    Cambridge,  1886.    13  p.    8vo. 
Hekrici  (J.).— Die  Erforschung  der  Schwore  durch  Galilei,  Huygens,  Newton  als 

Grundlage  der  rationellen  Kinematik  n.  Dynamik  historisch-didaktisch  darge> 

stent.    Leipzig,  1885.    40  p.,  6  Fig.    4to.  1.80 

YON  Hepperoer  (J. ). — ^Ueber  die  Versohiebung  desVereinigungspunktes  der  Strahlen 

beim  Durchgange  eines  Strahlenbiischels  monochromatisohen  Lichtes  durch  ein 

Prisma  mit  gerador  Durchsicht.    Wien,  1885.    27  p.,2Holzschn.    8vo.  0.50 

— —  Ueber  Kriimmungsversuche  und  Dispersion  von  Prismen.    Wien,  1885.    40  p., 

8Holzschn.    8vo.  0.60 

Hbrz  (N.).—£ntwicklung  der  storenden  Erafte  nachVielfachen  dermittleren  Anoma- 

lien  in  independenter  Form.    Wieo,  1885.  46  p.    8vo.  0.80 
Siebenstellige  Logarithmen  der  trigonometriachen  Funktionen  fUr  Jede  Zeit- 

secunde  des  Qoadranten.    Zum  astronomischen  (Rebranch.    Leipaug,  1885.    8vo.  4 
Hildesheimer  (L.). — Alphabetisches  Verzeichniss  der  sioh  in  J.  Schmidt's  Mond- 

charte  befindlichen  Objecte.    Odessa,  1885.    10  p.    8vo. 
Hill(G.W.).— Determination  of  the  inequalities  of  the  moon's  motion,  which  are 

produced  by  the  figure  of  the  earth ;  a  supplement  to  Delaunay's  Lunar  Theory. 

ABtron,  Papers  Am,  Epkem,,  3:  205-344  (part  2,  1884).  8 
On  certain  lunar  inequalities  due  to  the  action  of  Jupiter  and  discovered  by 

Mr.  £.  NoisoD.    Aatron,  Papers  Am.  EpKem,^  3:  377-393  (part  4,  1885). 
Holden  (£.  S.). — An  account  of  the  progress  of  astronomy  in  the  year  1884.    (From 

the  Smithsonian  Report  for  1884.)    Washington,  1885.    55  p.    8vo. 

Publications  of  the  Washburn  Observatory.  Vol.ui.  Madison,  1885.  139  p.  8vo. 

Report  of  Eclipse  expedition  to  Caroline  Island,  May,  1883.    Mem,  Nat.  Acad. 

2:  1&-14G  (1884). 
Houzeau  ( J.  C). — Passage  do  Vdnus  du  6  D6c.  1882.    Partie  I:  Expose  des  rd- 

sultats  des  observations  faites  aux  Stations  Beiges,  h  Taide  d'H^liom^tres  h  fo- 
yers indgaux.    Bnixelles,  1884.    35  p.    4 to.  4 
HuGOixs  (W.).— On  the  corona  of  the  sun.    (Bakerian  lecture.)    Proceedings  Koyal 

Society, '39:  108-135.    (1885.) 
HuYonE^s  (Chr.). — Traitd  de  la  lumi^re  avec  un  discours  de  la  cause  de  la  pesan- 

teur.    (New  edition  of  this  extremely  rare  and  still  very  valuable  book  by  W. 

Burckhardt.)    1885. 
Index  to  periodicals  (Tbe  Co-operative)  for  1885.    Edited  by  W.  I.  Fletcher.    VoL 

I.    New  York,  1886.    6  -f  111  p.   8vo. 
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Irish  Acadkht  (Soyal).     ProceediugB.     Vol.  iv,  Nr.  1,  2.    DBblis,  1884.    278+22 

p.  8vo. 
.    Tranaaotions.  YoL  28  (science),  part  14-17.  Dabllxi;  1884.  Roy.  4to.  6.50 

l8RA£i<-H0LTZWABT  (E.). — ^Elemeiite  der  theoretisclien  Astronomie.  AbtheiluDgl: 
Theorie  der  elliptisclien  Bewegungimd  der  Bahnbestimmnng.  WiesbadeD,  1885. 
8 -I- 184  p.    8vo.  6.40 

Same.    Abtboilg.  2:  Bereclmong  der  Finstemisse.   Meteorbabneu.   Stellastro- 

Bomie.    Wiesbaden,  1885.    8  +  168  p.    8yo.  5.60 

jAHRBUCn  (Berliner  ABtronomisches)  fiir  1887,  mit  Ephemeriden  der  Planeten  1-237 
fUr  1835.  Hersg.  y.  der  Stemwarte,  nnter  Leit.  y.F.  Tietjen.  Berlin,  1885.  8  + 
480 +  51  p.    8to.  12 

Jahrbuch  (Kautiaches),  oder  Ephemeriden  and  Tafeln  fUr  daa  Jahr  1888  znr  Be- 
stimmimg  der  Zeit,  L&nge  a.  Breite  znr  See  nach  astronomischen  Beobacb- 
timgen«'  Hersg.  vom  Reichaamt  des  Innem.    Berlin,  1885.    8yo.  1.50 

Jordan  (W.). — Qnmdzllge  der  astronomischen  Zoit-  nnd  Ortsbestimmnng.  Berlin, 
1885.  7  +  390  p.    8yo.  zahlr.    Holzschn.  10 

JOBNAi.  de  Sciencias  Mathematicas  o  Astronomicas,  pnbl.  p.  F.  Gomes  Toisoira. 

VoLnr.    Coimbra,  1883-^84.    192  p.  8vo.  14 

0ont. :  Da  Silva,  Formnlee  nonvelles  s.  les  racinos  dcs  6qaation8  algebraiqnes; 

Rodrignes,  La  formula  de  Lagrange ;  Pereira,  Sobre  algnnas  intergraes  in- 

definitas.    Monteiro,  IMmoires  de  gdom^trie,  etc. 

JOUBNAL  de  Mathdmatiqnes  tfl^montaires  et  sp6ciales.  Dirig.  p.  J.  Bonrget  et  Eoeh- 
ler.    Annde  1885  (12  nrs.).    Paris,  1885.    8to.  15 

Journal  de  Mathdmatiques  pares  et  appliqndes  fond6  p.  Lioayillo  et  r6dig.  p.  R^Ssal. 
Annde  1885.    (S6rie  III,  Tome  xi,  en  12  nrs.)    Paris,  lb85.    4to.  27 

Journal  fUr  die  reine  and  angewandte  Mathematik.  Hersg.  y.  L.  Eroneckor  n.  E. 
Weierstrass.    Berlin,  4.    Jahrg.  1885.    Band  98  a.  99.    (8Hefte.)    JederBaDdl2. 

Journal  of  the  Liyerpool  Astronomical  Society. '  Vol.  ni.  (October,  188-1,  to  Sep- 
tember, 1885.)    Liverpool,  1685.    8vo. 

EsMFF  (P.). — Metoorologische  Beobachtnngen  in  den  Jahreu  ISdl  bis  1883  aufdem 
Astrophysikalischon  Observatoriam  bei  Potsdnm.    Leipzig,  1885.    147  p.    4to.    7 

Klee  (F.). — Unser  Sonnensystom.  2,  mit  einem  Nachtrag  versehene  Anil.  Mainz, 
1885.    8yo.  1.75 

Enowledge,  an  illustrated  magazine  of  science,  art,  and  literature.  Edit,  by  K. 
A.  Proctor.    Vol.  v,  1885.    (52  nrs.)    London,  1885.    4to.  11 

Eocn  (E.  R.). — Ucber  eine  Methode,  die  Mikrometorschraabo  zu  prilfen.  (Leipz., 
Ann.  d.  Phys.)  1883.    2  p.    8vo.  0.30 

EowALSKi  (M.). — ^Obseryations  des  ^toiles  do  la  zone  entro  75°  et  80°  de  ddclinaison 
bordale,  ox<Scut€es  ^  I'Obseryatoire  do  TUniyorsit^  Imp6riale  de  Easan.  Tome  i. 
Easau,  1885.    10  -f-  739  p.    4to. 

Krueqer  (A.). — Zonenbeobachtnngen  der  Sterne  zwischen  55  a.  C5  Grad  nordlicher 
Declination  angestellt  an  den  Sternwarten  za  Helsingfors  a.  Gotha.  Band  II : 
Enthalt  die  Zonen  390  bis  722  nebst  den  mittleron  Oertem  der  Stemo  flir  1875. 
Helsingfors,  1885.    32 -{-400  p.    4to.    cart.  20 

Same.    Band  i :  EnthUlt  die  Zonen  1-338  ncbst  den  mittleron  Ocrtcm  der 

Sterne  fttr  1875.  20 

Lamont  (J.). — Astronomisch-geodatische  Bestimmungen,  ausgefUhrt  an  cinigen 
Hanptpankten  des  bayerischen  Dreiecksnetzes.    MUnchen,  1885.    8yo.  3 

LiANGLEY  (S.  P.). — Researches  on  solar  heat  and  its  absorption  by  the  earth's  atmos- 
phere. Report  of  the  Monnt  Whitney  expedition,  prepared  nnder  the  direction 
of  W.  B.  Hazen.    Washington,  1885.     242  p.    4to.    (Maps,  plates,  and  wood- 
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Laxoley  (S.  P.)>    Ezporimental  determination  of  wave-lengths  in  tlio  invlflible 

prismatic  spectrum.    Mem,  Nat,  Acad, f  2:  1A9^1€Q»    (1884.) 
Observations  on  invisible  beat-spectra  and  the  recognition  of  hitherto  un- 
measured wave-lengths,  made  at  the  Allegheny  Observatory.    4  pi.    Am,  J,  8o., 

31:  1-12.    (1886.) 
LsRSCH  ( B.  M. ). — Ueber  die  symmetrisohen  Yerhfiltnisse  des  Planoten-Systems.    Neae 

vollstandig  umgearb.  Aufl.  zweior  1879-^80  ersohienenen  Abhandlungen.    KSln, 

1885.    59  p.    8vo.  1.60 

VON  LiTTROW  (C.  L.).— Wonder  des  Himmels.   7.  Anfl.,  bearb.  v.  E.  Weiss.    Berlin, 

1885.    8vo.    Liofg.  34-12.    JedeLiefg.  0.50 

Lo&ENZONi  (G.).— I/Jnsegnamento  di  Astronomia  e  Meteore  del  prof.  L.  Riva,  e  i  Docu- 

menti  relativi  alia  Fondazione  dell'Osservatorio  astronomico  di  Padova.   Padova, 

18a'S.    44  p.    8vo. 
Lykn  (W.  T.). — Celestial  motions;  a  handy  book  of  astronomy.    3  ed.  London,  1885. 

80  p.    16mo.  1.70 

yonMXdlkb  (J.  n.). — ^Der  Wunderbau  des  Weltalls  oder  populSre  Astronomie.   8. 

Anfl.    Strassburg,  1885.    Liefg.  5-12.    8vo.    Jede  Liefg.  1 

Maiiler  (E). — Astronomische  Untersuchung  fiber  die  in  der  Bibol  erwShnte  Sgyp- 

tische  Finstemiss.    Wien,  1885.    15  p.    8vo.  0.50 
Die  centralcn  Sonnenflnstemisso  des  20.  Jahrhunderts.     Wien,  1885.  %  40p. 

4to.  2 

Marie  (M.).— Histoiro  des  Sciences  math^matiques  et  physiques.    Tome  Tn:  De 

Newton  h  Euler  (Suite).    Paris,  1885.    272  p.    Roy.    8vo.  5.50 

Same.    Tomes  I  i  VI :  De  Thales  &  Euler.  35.50 

Maxwell.— The  life  of  J.  C.  Maxwell,  with  selections  from  his  correspondence  and 

occasional  writings,  by  L.  Campbell  and  W.  Gamett.    New  edition,  abridged  and 

revised.    London,  1885.    8vo.     (Portrait  and  illustr.)    Cloth.  7.80 

Mayer  (J.). — Stemkarte  mit  bewegliohem  Horizon t.    Apparat  zum  Studium  des  Ge- 

stirnten  Himmels  mit  zugehoriger  Astrognosie  oder  Anleitung  zur  Kenntniss  der 

Gestime.    SchaiThausen,  1885.    Fol.  m.  3  Tfln.    In  Mappe.  4 

MELANGES  Math^matiques  et  Astronomiques  tirds  du  Bulletin  do  TAcaddmie  Im- 

p^riale  des  Sciences  de  St.-P^tersbourg.    Tome  vi.    Livr.  3.    St.-P6tor8bourg, 

1885.    Roy^  8vo.  1 

Same.    Tome  vi.    Livr.  1  et  2.    1884.  4 

Memoirs  of  the  National  Academy  of  Sciences.    Vol.  u.    Washington,  1884.    262  p. 

( with  plates. )    4  to. 
Cont. :  Report  of  the  eclipse  expedition  to  Caroline  Island.    Langley,  Experi- 
mental determination  of  wave-lengths  in  the  invisible  prismatic  apeotnun. 
Brewer,  On  the  subsidence  of  particles  in  liquid.    Bell,  On  the  formation  of 
a  deaf  variety  of  the  human  race. 
Msrrdian  (M.).— Text-book  of  the  method  of  least  squares.    London,  1885.    8vo. 

Cloth.  9 

Mitchell  (O.  M.). — ^The  orbs  of  heaven ;  or  planetary  and  stellar  worlds.    New  edit. 

London,  1885.    300  p.    8vo.    Cloth.  2.30 

MrmiEiLUKQBN  (Mathematische  u.  naturwissenschaftliche)  aus  den  Sitzungsberioh- 

ten  der  konigL  Preuss.  Akademie  der  Wissenschaften  zu  Berlin.    Jahrgang  1885. 

BerUn.    8vo.    Tfln.  8 

MObius  (A.  F.).— Gesammelte  Werke.  Auf  Veranlassung  der  kgl.  S&chsischon  Gesell- 

schafb  der  WlBsenschaften  hersg.  v.  R.  Baltzer,  F.  Klein  u.  W.  Schoibnor.    (In  4 

BSnden.)    Bandi:    Barycentrisoher  Calcul,  hersg.  v.  R.  Baltzer.   Leipzig,  1885 

Lex.  8,  m.  Bildniss  (v.  Mobius)  n.  132  Holzschn.  16 

Band  u  wird  enthalten:  Analytisohe  Sph&rik  n.  sonstige  geometrische  Unter- 

suohungen. 
Band  m  n.  iv:  nutersuohungen  auf  d.  Gebiete  d.  Statik  n.  d.  himmlischen 
Mechanik. 
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3I08COW  Obbxrvatoet. — ^Annaloa  de  rObservatoire  de  Moscon.    PablicTes  parTh. 

Bredichin.    Vol.  x,  llvraison  2.    Moecoa,  1884.    164  p.,  7  pL     4 to.  8 

Cont. :  Belopolsky,  ObserVat.  an  Cerole  m^ridien.    Essai  d'nne  ddterminat.  dn 

rayon  appar.  da  soleil  an  moyen  de  la  pbotograpbie.    Observat.  photoh^io- 

grapb.  en  1883.    Jookovsky,  Snr  la  constmct.  dee  coarbes  syndynam.  et  syn- 

chron.    Brodicliin,  Les  syndynames  ct  Ics  syncbrones  de  la  Gemote  Pons- 

Brooks.    Avec  note  snppl^m.    Sor  la  queue  du  I.  type  de  la  Combte  de  1744. 

Socoloff,  Nlibemngsformeln  der  Tbeorie  der  Cometenscbweife.   Ceraski,  Ueber 

die  Berecbnnng  dcs  Licbtverbaltnisses  f.  Stemf>  von  auf  einander  folgenden 

Grossenklassen. 

— —  La  1  s^rie  dea  "Annales"  complete  en  10  yolumos.  120 

IMtTiaCH  OnSEBVATOiiT. — Annalen  derMiincbcner  Stemwarte.    Supplementband  10. 

Mttnchen,  1885.    8vo.  3 

Cont. :  Astronomisoh-geodUtiscbe  Bestimmungen  ausgefUbrt  an  einigen  Haupt- 

pnnkten  des  bayeriscben  Dreiecksnetzes  n.  bersg.  y.  J.  t.  Lamont. 

I^ACBBICHTBN  (Astronomisobe)  begrilndet  v.  H.  C.  Scbumacber.    Unter  Mitwirkung 

derAstronomiscben-Gresellscbaftborsg.  v.  A.  Ertiger.    Kiel,  1885.    4to.    Band  112. 

(24  Nm.)  15 

Band  113.    (24Nos.)  15 

l^ASMTTH  (J.)  and  Carpkitter  (J.). — ^Tbe  moon ;  considered  as  a  planet,  a  world, 
and  a  satellite.    New  York,  Scribner  &  Welford,  1885.    16+213  p.,  26  pi.,  illustr. 
8vo. 
^National  Academy  of  Sciekcss. — Memoirs  of  tbe  National  Academy  of  Sciences. 
Vol.  n.    1883.    Wasbington,  1884.    262  p.,  7  pi.    4to. 
Cont. :  RexK>rt  of  tlie  eclipse  expedition  to  Caroline  Islands,  May  1883.    Lang- 
ley,  £xx>erimontal  determination  of  wave-lengtbs  in  tbe  inyisible  prismatic 
si)ectmm. 
Naturs.~A  weekly  illustrated  journal  of  science.    Year  1885.  (52nrs.)    London, 
1885.  31-f640p.  4to.  30 

Mature  (La). — Reyue  illustr  6e  des  Sciences  et  deleur  Application  aux  Arts  et  h  Tin- 
dustrie.  R^d.  p.  G.  Tissandier.  Annde  1885.  (2  vols,  en  52  nrs.)  Paris,  1885. 
4to.  20 

^BWCOMB  ( 8. ).~  Development  of  tbe  perturbative  function  and  its  derivatives,  in 
sines  and  cosines  of  multiples  of  tbe  eccentric  anomaly,  and  in  powers  of  tbe 
eccentricities  and  Inclinations.  Astron,  Paper  $  Am.  Ephem,,3:  1-200  (vol.  3,  part 
1, 1884).  10 

•^  Measures  of  tbe  velocity  of  ligbt  made  1880-'82.     Micbelson  (A.),  Supple- 

mentary measures  of  tbe  velooities  of  wbite  and  colored  ligbt  in  air,  water,  and 
carbon  disulpbide.  Aiiron.  Papen  Am,  EpTiem,,  2 :  113-258  (vol.  2,  parts  2  and  3, 
1885).  7.50 

^  On  tbe  motion  of  Ilyperion.    A  new  case  in  celestial  mocbanics.    Aiiron,  Papers 

Am.  JSphem.,  3:  347-371  (vol.  3,  part  3, 1884). 

Catalogue  of  1098  standard  clock  and  zodiacal  stars.    Aetron.  Papers  Am. 

Fphem.,  1 :  147-314  ( voL  1,  part  4, 1884.)  15 

The  essentials  of  trigonometry ,  plane  and  spberical,  witb  3  and  4  place  loga- 


ritbmio  and  trigonometric  tables.    New  York,  1885.    12mo.    Clotb.  6.30 

tDBSSRYATORY  (The).— Montlily  Journal  of  practical  astronomy.    Year  1885.    ( 12  nrs. ) 

London,  1885.    9+444  p.    8vo.  14 

Oertel  (K.).->A8tronomiscbe  Bestimmnng  der  Polboben  auf  den  Punkton  Irschen- 

berg,  Hobbnsteig  u.  Eempenwand.     Miincben,  1885.    4to.  2 

CGyalla  Observatory. — Beobacbtungen  angestellt  am  astropbysikalischen  Ob- 

servatorium  in  CGyalla.  bersg.  v.  N.v.Konkoly.    Band  8.    Hallo,  1885.    4to. 

5  nolzscbn.  u.  2  litbogr.  Tiln.  10 

Optrkiieim  (S.).— Uober  dio  Rotation  und  Pruccssion   cinos  ilQssigon  SpbSroids. 

Wieu,  18S5.    47  p.    8ro.  0.80 
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Bahubestimmung  des  Kometon  YUl,  1881.     Wien,  1885.     8vo.  0.50 

Oppert  (J.).—  Die  astronomiachen  Angaben  der  Afisyrisohen  Eeilinschnften.    Wien, 

1885.     13  p.     8vo.  0.30 

VON  Oppolzer  (Tn. ).— Uebor  die  AuflSsnog  des  Eepler'sclien  Problems.    Wien,  1885. 

59  p.    4to.  3.20 

• Ueber  die  Lange  des  Sirii^jabres  und  der  Sothisperiode.    Wien,  1885.     28 

p.     8vo.  0.50 

Pacific  Science  Moxtiily.    Yol.i.,  No.  1.    San  BneDayentora  (Cal.);  1885.     12  p. 

8vo. 
Paris  Observatory. — Annales  de  TObseryatoire  de  Paris,  pabl.  sous  la  direct,  de 
Mouchez.    Observations  (1881).    Paris,  1881.     8+758  p.     Roy.  4to.  33.50 

Mtooires.     Tome  18.    Paris,  1885.     Slip.     Roy.  4to.  23 

Peters  (C.  F.  W.).— Die  gegenseitige  Lage  der  Stemwarten  zn  Altona  n.  Kiel.     Ber- 
lin, 1884.     4to.  1.50 
Philosophical  Magazine  and  Journal  of  Science,  cond.  by  R.  Kane,  W.  Thomson, 
W.Francis.     Year,  1885  (12  nrs.).   London.  Roy.  8vo.  32 
Philosophical  Society  of  WashiDgton.  Bulletin,  vol.  viil  Washington,  1885.  47+ 

68  p.     8vo. 
Philosophical  Transactions  of  the  Royal  Society  for  1884.   Part  ii.  London,  1685. 
4to,  with  28  plates.  37.50 

Cont. :  Heath,  On  the  dynamics  of  a  rigid  body  in  elliptic  space.  Hartley,  Re- 
searches on  spectrum  photography.  II.  Poynting,  On  the  transfer  of  energy 
in  the  electro-magnetic  field.  Hill,  On  the  motion  of  fluid,  part  of  which 
is  movjDg  rotationally and  part  irrotationally.  Rayleigh,On  the  electro- 
chemical equivalent  of  silver  £lnd  on  the  absolute  electro-motive  force  of  Clark 
cells.  Ramsay  and  Young,  Influence  of  change  of  condition  from  the  liquid 
to  the  solid  state  oh  vapor  pressure.  Ferrier  and  Yeo,  Record  of  experiments 
on  the  effects  of  lesion  of  different  regions  of  the  cerebral  hemispheres. 
Bower,  On  the  comparat.  morphology  of  the  leaf  in  the  vascular  cryptogams 
and  gymnosperms.  Dixon,  Condition  of  chemical  change  in  gases. 
PiCKERma  (E.G.). — Observations  of  variable  stars  in  1884.     Proe,  Am,  Acad.,  20: 

393-406.    (1885.)    8vo. 
Annals  of  the  Astronomical  Observatory  of  Harvard  College.   Vol.  xiv.   Cam- 
bridge, 1885.    512  p.    Roy.  4to. 
Report  (40th  annual)  of  the  director  of  the  Astronomical  Observatory  of  Har- 
vard College.    Cambridge,  1886.    13  p.    8vo. 

A  photographic  study  of  the  Nebula  of  Orion.    jProo.  Am,  Acad, ,  20 :  407.   ( 1885. ) 

Proctor  (R.  A.). — The  universe  of  suns,  and  other  science  gleanings.     New  York, 
1885.    401  p.     12mo.     Cloth.  11.20 

Lo  Spettroscopio  e  le  sue  Applicazioni.    1.  traduz.  italiaua  c.  noteed  agginnte 

diF.Porro.    Milano,  1885.    5-t-178p.    C.  71incis.  e  carta  (di  spettri).  16mo.   1.50 

Potsdam  Obsbrvatort. — Publicationen  dee  Astrophyslkalischen  Observatoriums  zn 

PotsdaQi.  Nr.  15  (Band  iv,  Sttiok2):  Meieorologische  Beobachtungen  in  den 

Jahren  1881  bis  1883.    Bearbeit.  v.  P.  Eempf.    Leipzig,  1885.    447  p.    4to.  7 

Publicationen  des  Astrophysikalisohen  Observatoriums  zu  Potsdam.  Nr.  16 

(Baud  IV,  Sttick  3) :  Uebor  den  Einfluss  der  Temperatur  auf  die  Brechung  des 
Lichtes  in  einigon  Qlassorten,  im  Kalkspath  u.  Bergkrystall,  v.  0.  Miiller.  Pots- 
dam, 1885.  65  p.  4to.  4 
Same.    Nr.  1-15,  1878-'85,  m.  63  Tfln.                                                                  84 


Quarterly  Journal  of  pure  and  applied  mathematics.  Edited  by  N.  M.  Ferrers, 
A.  Cayley,  J.  W.  L.  Olaisher,  A.  R.  Forsyth.  No.  80.  (Vol.  XX,  pt.  4.)  London, 
la^.    P.  289-383,  titlo  p.,  index,  I  plate.    8vo.  5.20 

No.  81.    (Vol.  21,  pt.  i.)    London.  June,  1885.    p.  1-96,  with  1  plate.  5.20 

No. 82.    (Vol.21,  ptii.)    Cambridge,  1885.    p. 97-192.  5.20 

Radcliffe  Observatory,  Oxford,  results  of  astronomical  and  meteorological  obser- 
vations iji  the  year  1881.    Vol.  39.    Oxford,  1884.    Roy.  8vo. 
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Eosulta  of  astronomical  and  meteoiological  obseryations  in  the  year  1882. 

VoL  40.    Oxford,  1884.    20+130+4  p.    Roy.  8vo. 
Sxspiam  (L.).~Catalogo  delle  Deolinazioni  medie  pel  1880,  o  di  1004  Stolle.    Roma, 

1885.    4to.  3.80 
Solle  Oflsenrazioni  del  Bordo  e  delle  Protnberanze  Solari  fatte  al  R.  Oaserva- 

torio  del  Campidoglio.    Nota  viii.    Roma,  1885.    44  p.    4to.  6.80. 

JSOBKRTS  (F.  G.).— The  fignie  of  the  earth.    New  York,  1885.    95  p.    12mo.  2.50 

SoGSBS  (W.  A.). — Catalogue  of  1,213  ^tara  observed  at  the  Astronomical  Observatory 

of  Harvard  College  with  the  meridian  circle  1870-79.    Cambridge,  Mass.,  1884. 

7+93  p.    4to. 
XoscoB  (H.  E.). — Spectmm  analysis.    4th  ed.,  revised  and  considerably  enlarged  by 

the  author  and  A.  Schuster.    London,  1885.    Roy.  8vo.    Clot^.  21 

CCHXLLXN  (H.). —Spectrum  analysis  in  its  application  to  terrestrial  substances,  and 

the  physical  constitution  of  the  heavenly  bodies.    Translated  from  the  3d  enlarged 

and  revised  German  edition  by  J.  and  C.  Lassell.    Edited  with  notes  by  W.  de 

W.  Abney.    London,  1885.    With  291  wood  cuts  and  14  plates  (5  colored).    8vo. 

Cloth.  32.50 

^dXNCB. — An  illustrated  journal,  published  weekly.    Cambridge,  Mass.    Tear  1885 

(Vols,  y,  Yi)  in  52  nrs.    4to.    Illustr.  26 

Seable  (A. ). — ^The  apparent  position  of  the  zodiacal  light,    ifsm.  Am,  Acad,^  19 :  135- 

157  (1885). 
^ECCHi  (A.).— L'Unitl^delle  Forze  Fisiche.    Saggio  di  FUosofia  Naturals.  4.  ediz»  (3 

italiana),  preceduta  dalla  biografia  del  A.  Secchi,  per  F.  Denza.    2  vol.    Milano, 

1685.    408+387  p.    16mo.  5.50 
11  Sole;  esposizione  delle  principali  Scoperte  modeme  sopra  la  sua  Struttura, 

la  sua  Influenza  nelP  Universe  e  le  sue  Rolazionl  cogli  altri  Corpi  celesti.    Fi- 

renze,  1885.    8+439  p.    8vo.  9 

^EEUOBB  (H.). — ^Die  Vertheilung  der  Sterne  auf  der  nordlichen  Halbkugel  nach  d. 

Bonner  Durchmusterung.    (Miinchen),  1885.    29  p.    8vo.  1.20 

^ERVUS  (A.). — Untersuchungen  tlber  die  Bahn  und  die  Stdrungen  der  Himmelskdrper 

mit  Zugrundelegung  des  Weber'schen  elektrodynamischen  Gesetzes.    Halle,  1885. 

47  p.    4to.  2 

^iDERSAi.  Messenger  (The).— Conducted  by  W.  W.  Payne.    Vol.  4.    Northfield, 

1885.    320  p.    8vo. 
^^iRiU8.—ZeitschriftfUrpppulare Astronomic.    Red.  H.J. Klein.    Bd.  18 (Neue Folge, 

Bd.  13).    Jahrg.  1885.    (12  Hefte.)    Leipzig,  1885.    4+288  p.    8to.  10 

^SiTzmfOSBBRiciTTB  der  kaiserl.  Akademie  der  Wisenschaften.    Mathematisch-natur- 

wissenschaftliche  Classe.    Band  90,  Heft  3  u.  4.    AbtheUg.  2.    Wien,  1885.    p. 

387-779.    8vo.  6 
Abtheilg.  2 :  Abhandlungen  an*  dem  Gfobiete  der  Mathematik,  Physik,  Chemie, 
Mechanik,  Meteorologie  u.  Astronomic. 
Mathematisch-natorwissenschaftliohe  Classe.     Abtheilg.  2 :  Abhandlungen 

ao8  dem  Gfobiete  der  Mathematik,  Physik,  Chemie,  Mechanik,  Meteorologie 

n.  Astronomie.    Band  91,  Jahrgang  1885.    Heft  i  u.  ii :  Januar  u.  Febmar.    Wien, 

1885.    P.  1-393.    8vo.  5.50 

^BnzuKGSBESiCBTX  der  mathematisch-physikalischen  Classe  d.  k.  bayr.  Akademie 

der  Winenschaften  zn  Mfinchen,  1884.    Heft  iv.    Miinchen,  1685.  p.  1—6,  521— 

654,  m.  3  Tfln.    8vo.    Jedes  Heft.  1.20 

Band  14, 1884,  Jetzt  complet.  4.80 

^TERK-£PHEMERn>E2f  fOr  das  Jahr  1687.    Herausg.  v.  d.  BerL  Stemwarte.    Berlin^ 

1885.    «vo.  6 

SiRtVE  (O.). — Tabula  quantitatum  Besselianarum  pro  annis  1885  ad  1869  compnta- 

t«.    PetPopoli,  18^.    6vo.  1.20 

Thousox  (W.). — ^Tafeln  zur  Erleichterung  der  Anwendung  der  Sumner'schen  Me- 

thode.    Xeu  berechnet  v.  M.  Bozek  u.  A.  Portner  v.  Hoflein.    Triest,  1@6&.  foL    2, 
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Tyerman  (T.  F.).— The  moon's  rotation  examined  by  the  Newtonian  theory  of  grar- 
itation.    Oxford,  1885.    32  p.    8vo.   Cloth.  2.20 

Unification  des  Longitudes  par  Tadoption  d'on  Mdridien  initial  unique  et  introduc- 
tion d'one  Heure  universelle.  Extrait  des  Comptes  renduB  de  la  7.  Confi6xenoe 
g(3n€rale  de  FAssociation  GiSoddsique  intemationale,  rdunie  ik  Rome  on  Octobre 
1H83.    Berlin,  1884.    4to.  3 

United  States  Naval  Observatory. — Astronomical  and  meteorological  observations 
made  during  the  year  1881.    Washington,  1885.    74  -|-  202  +21  +  33  -|-  27  p.    4to. 

YiBRTELJAHRSscuRiFT  dcr  Astronomischou  Qesellsohaft.  Hersg.  v.  E.  8chon£ald  a. 
n.  Seeliger.  Jahrg.  19.  Heft  iv.  Leipzig,  1884.  p.  237-300,  Titel  u.  Inlialte- 
verz.    8vo.  2 

Jahrg.  20.   Heft  1  to  4.    Leipzig,  1835.    4 +  342  p.   8vo.   Jedos  Heft.  2 

YiERTELJAiiRSSCiiRiFT  dor  Naturforschondon  Gesollschaft  in  Zttrich.    Redig.  v.  IL 

Wolf.    Jahrgang  30.    Zttrich,  1885.    8yo.  3.60 

Cont. :  Nr.  1  (p.  1-128) :    Wolf,  Astronom.    Mittheilungen.    Graberg,  Ueber 

Masszeichen.   Haller,  Beitr.  z.  Eenntniss  d.  SohweizcrischenMilbenfaunay  &c. 

YoGEL  (H.  W.). — Die  Photographic  nach  farbigen  Gegenstanden  in  den  richtigen 
Tonverhaltnissen.  Berlin,  1885.  8  -)-  157  p.  1  Farbendruckbeilage,  2  danacb 
gefertigten  Photographien  u.  15  Holzat.    6vo.  4 

Washburn  Observatory.— Publications  of  the  Washburn  Observatory  of  the  Uni- 
versity of  Wisconsin.  (E.S.Holden, Director.)  Vol.  lu.  Madison,  1885.  139  p. 
8vo. 

Webb  (T.W.). — The  sun;  a  familiar  description  of  his  phenomena.  London,  1885. 
Plates  and  17  diagrams.    8vo.  1.20 

Weiss  (£. ). — Entwiokelungen  zum  Lagrange'schen  Revorsionstheorem  u.  Anwendung 
derselben  auf  die  Losung  der  Eepler'schen  Gleichung.    Wien,  1885.  8vo.        0.60 

Entwlckelungen  zum  Lagrange'schen  Reversionstheorem  u.  Anwendung  der- 
selben auf  die  Losung  der  Eeppler'schen  Gleiohung.    Wien,  1885.    38  p.    4to.    2 

Williams  (W.  M.).— The  fuel  of  the  sun.    London,  1885.    244  p.    8vo.   cloth.       7.80 

Wochenschrift  fttr  Astronomic,  Meteorologie  u.  Geographic.  Redig.  v.  H.  J.  Klein. 
Jahrg.  1885  (52  Nrn.).    Halle,  1885.    8vo.  9 

Young  (C.  A.).— Theories  regarding  the  sun's  corona.    N.  Am.  Bcv.  (1885). 

Zeitschrift  fttr  Instmmentenkunde.  Organ  fttr  Mittheilungen  aus  dem  gesammten 
Gebiete  der  wissenschaftlichen  Technik.  Red.  v.  G.  Schwirkus.  Zahlr.  Origi- 
nalabbUdgn.    Jahrg.  5, 1885  (12  Hofte).    BerUn,  1885.  4to.  18 

Zeitschrift  fttr  mathematischen  und  naturwissenschaftlichen  Unterricht,  hersg.  v. 
J.  C.  y.  Hoflmann.    Jahrg.  16, 1885  (6  Hofto).    Leipzig,  1885.    8to.  12 

Zeitschrift  fttr  Mathematik  und  Physik,  hersg.  v.  O.  Schlomilch,  E.  Eahl  u.  M. 
Cantor.    Jahrg.  30, 1885  (6  Hefte).   Leipzig,  1885.     8vo.  18 
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Baeyer  (Gen.  J.  J.),  President  of  the  Central  Bureau  for  European  Triangulation 
and  of  the  Royal  Prussian  Geodetic  Institute ;  b.  November  5,  1794 ;  d.  September 
10,  1885. 

VON  BoousLAWSKi  (Georo)  ;  b.  December  7, 1827 ;  d.  May  4, 1884. 

Clausen  (Th.),  Director  emeritus  of  the  Dorpat  Observatory ;  d.  May  25,  1885. 

FoLAiN  ( ),  Assistant  astronomer  at  the  Paris  Observatory;  b.  1828;  d.  at 

Paris,  May  26, 1885. 

Hartnup  (John),  Superintendent  of  the  Liverpool  Observatory;  b.  January  7, 
1806;  d.  October  20, 1885. 

HOHWt)  (Andreas),  Chronometor-maker,  Amsterdam;  d.  September  26,  1885, 
®t.  82. 

SiDEBOTiiAM  (Joseph)  ;  b.  January  17,  1824 ;  d.  May  24, 1885. 

Webb  (B^v.  Thomas  Willlam);  b.  December  14,  1807;  d.  May  19, 1885. 

Wray  (William),  Optician ;  b.  December  6, 1829,  d. ,  1865, 


?  LIST  OP  ASTRONOMICAL  OBSERVATOEIBS. 


By  George  H.  Boxuimeii. 


I.  AMERICAN  OBSERVATORIES. 

.Akron,  Ohio. 

Buchtel  College  Observatory. 
AlLBANY,  Neto  York. 

Dudley  Observatory. 
At.pred  Centre,  New  York. 

Observatory  of  Alfred  University, 
Allegheny  City,  Pennsylvania. 

Allegheny  Observatory. 
Amherst,  Massachusetts. 

The  Lawrence  Observatory  of  Amherst  College. 
Annapolis,  Maryland. 

United  States  Naval  Academy  Observatory. 
Ann  Arbor,  Michigan. 

Detroit  Observatory. 
Baltimore  (near),  Maryland. 

Denmore  Observatory. 

3ARNESVILLE,  Ohio. 

Olney  Observatory. 
3ATTLE  Creek,  Michiga/n. 

High  School  Observatory. 
IBeloit,  Wisconsin. 

Smith  Observatory  of  Beloit  College. 
Brooklyn,  New  York. 

Private  Observatory  of  Mr.  W.  T.  Gregg. 

Private  Observatory  of  Mr.  James  W.  Ward. 
BuppALO,  New  York. 

Private  Observatory  of  Mr.  Henry  Mills. 
Cambridge,  Massachusetts. 

Private  Observatory  of  Mr.  E.  L.  Trouvelot. 

The  Astronomical  Observatory  of  Harvard  College. 
Gambridgeport,  Massachusetts. 

Private  Observatory  of  Mr.  E.  P.  Sawyer. 
Chicago,  Illinois. 

Dearborn  Observatory. 


4r»7 
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Cincinnati,  Ohio. 

Cincinnati  Observatory  (at  Mount  Lookout). 
Clinton,  Ifetc  Tori. 

Litchfield  Observatory  of  Hamilton  College. 
Columbia,  Missouri. 

The  Laws  Observatory,  University  of  the  State  of  Missouri. 
Columbus,  Ohio. 

Private  Observatory  of  E.  W.  McFarlane. 
Crete,  Nebraska. 

Boswell  Observatory  of  Doane  College. 
Dubuque,  lotoa. 

Dubuque  Observatory. 
Easton,  Pennsylvania. 

La  Payette  College  Observatory. 
Elizabeth,  Neto  Jersey. 

Observatory  of  Mr.  Charles  W.  Plyer. 
Due  "West,  South  Carolina. 

Astronomical  Observatory  of  Erskine  College. 
PoRDHAM,  New  York. 

Private  Observatory  of  Mr.  Meikleham  (removed  to  BiVEBDALEy 
New  York). 
Fort  Dodge,  Iowa. 

Private  Observatory  of  Mr.  P.  Hess. 
Georgetown,  District  of  Columbia. 

Observatory  of  Georgetown  College. 
Glasgow,  Missouri. 

Morrison  Observatory. 
Greencastle,  Indiana. 

McKim  Observatory. 
Hanover,  New  Hampshire. 

Shattuck  Observatory. 
Hastings,  New  York. 

Private  Observatory  of  Mr.  Henry  Draper. 
Haverford  College,  Pennmlvania. 

Haverford  College  Observatory. 
Hudson,  Ohio. 

Hudson  Ooservatory. 
Iowa  City,  Iowa. 

Private  Observatory  of  Mr.  C.  W.  Irish. 
Lansing,  Michigan. 

State  Agricultural  College  Observatory. 
LiNWOOD,  Ohio. 

Private  Observatory  of  E.  H.  McClure. 
Lawrence,  Kansas. 

Observatory  of  the  Kansas  State  University. 
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Madison,  Wisconsin. 

The  Washburn  Obsei'vatory. 
MoTTNT  Hamilton^  California. 

Lick  Observatory  (Lick  Astronomical  Department  of  the  Univer- 
sity of  California). 
Mount  Lookout,  Ohio. 

Cincinnati  Observatory. 
MiDDLETOWNy  Connecticut. 

Observatory  of  Wesleyan  College. 
Nashville,  Tennessee. 

Private  Observatory  of  Mr.  E.  E.  Barnard. 
New  Brunswick,  New  Jersey. 

Observatory  of  Butgers  College. 
New  Haven,  Connecticut. 

Winchester  Observatory  of  Yale  College. 
New  Orleans,  Louisiana. 

Observatory. 
New  Windsor,  Illinois. 

Private  Observatory  of  Mr.  Edgar  L.  Larkin.     • 
Newington,  Connecticut. 

Private  Observatory  of  Mr.  D.  W.  Edgecomb. 
New  York,  New  Torh. 

Colambia  College  Observatory. 

Private  Observatory  of  Mr.  L.  M.  Batherford. 
Northfield,  Minnesota. 

Carleton  College  Astronomical  Obse^atory. 
Omaha,  Nebraska. 

Creighton  College  Observatory. 
Oxford,  Mississippi. 

Observatory  of  the  University  of  Mississippi. 
Phelps,  New  York. 

Bed  Hoase  Observatory. 
Philadelphia,  Pennsylvania. 

Central  High  School  Observatory. 
Pouohkeepsie,  New  York. 

Yassar  College  Observatory. 
Princeton,  New  Jersey. 

Halstead  Observatory. 

Observatory  of  the  John  C.  Oreen  School  of  Science. 
Providence,  Rhode  Island. 

Seagrave  Observatory. 
RiVERDALi;,  New  York. 

Private  Observatory  of  Mr.  William  Meikleham. 
Rochester,  New  York. 

Warner  Observatory. 
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Saint  Louis,  Missouri. 

Observatory  of  Washington  University. 
'  San  Jos]gy  California.    (See  Moant  Hamilton.) 
South  Bethlehem,  Pennsylvania. 

Sayre  Observatory  of  Lehigh  University. 
South  Hadley,  Massachusetts. 

Observatory  of  Mount  Holyoke  Seminary. 
Spioeland,  Indiana. 

Private  Observatory  of  Mr.  William  Dawson. 
.Tarrytown,  New  Yorlc. 

Private  Observatory  of  Mr.  Charles  Eockwell. 
Troy,  New  TorJc. 

Williams  Proudiit  Observatory. 
University  of  Virginia  Post-office,  Virginia. 

Leander  McCormick  Observatory. 
Vevay,  Indiana. 

Private  Observatory  of  Mr.  Charles  G.  Boerner. 
Washington,  District  of  Columbia. 

United  States  Naval  Observatory. 
West  Point,  New  Yorlc. 

West  Point  Observatory. 
WiLLETS  Point,  New  Yorlc. 

Field  Observatory,  Engineer  School  of  Application. 
WiLLiAMSTOWN,  Massachusetts. 

Williamstown  Observatory. 
Tpsilanti,  Michigan.  ^ 

State  Normal  School  Observatory. 

II.— FOREIGN  OBSERVATORIES. 

Aberdeen,  Scotland.    (See  Dan  Echt.) 
Adelaide,  South  Australia. 

Observatory  Branch  of  Post  and  Telegraph  Department. 
Algiers,  Algeria. 

Observatoire  National. 
Altona,  Prussia. 

Stemwarte  (transferred  to  Kiel,  Prossia). 
Antvterp,  Belgium. 

Observatoire. 
Armagh,  Ireland. 

Observatory. 
AsHURST,  England. 

Observatory. 
Athens,  Greece. 

Observatoire. 
Bahbero,  Bavaria. 

Stemwarte. 
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Basel,  Switzerland. 

Physikalisches  Institnt  '^Bernoalliannm." 
Basses  PYB^ir^s,  France. 

M.  d'Abbadie's  Observatoire.  ^ 

Bedfobd,  England. 

Observatory. 
Benahes^  India. 

Observatory. 
Bergen,  Norway. 

Naval  Observatory. 
Berlin,  Prussia. 

Konigliche  IJniversitiits  Stemwarte. 
Bern,  Switzerland. 

Stemwarte. 
Bilk,  Prussia.    (See  Dusseldorf.) 

Tellarisches  Observatorium. 
Birr  Castle,  Ireland. 

Parsonstown  Observatory. 
Blenheims  Park  (Oxford  County),  England. 

Observatory. 
Bogota^  United  States  of  CoUmlyia. 

Observatorio  A8tron6mico  Nacional. 

Observatoire  Flammarion. 
Bologna,  Italy. 

Osservatorio  Astronomico. 
Bombay,  India. 

Government  Observatory  at  Oolaba. 
Bonn,  Prussia. 

Universit^ts  Stemwarte. 
BooTHKAMP  (near  Kiel),  Prussia. 

Stemwarte  des  Herm  Kammerberr  von  Billow. 
Bordeaux,  France. 

Observatoire. 
Bremen,  Oermany. 

Observatorium  der  Navigations  Schnle. 

Stemwarte  des  Herm  Olbers. 
Breslau,  Prussia. 

Konigliche  UniversitSts  Stemwarte. 
Brussels,  Belgium. 

Observatoire  Eoyal. 
Brest,  France. 

Observatoire. 
Budapest,  Hungary. 

Polytechnikum. 

K.  Ung.  Central  Anstalt  flir  Meteorologie  und  Erdmagnetismus. 
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BxJKAREST,  Boumania. 

Universitats  Stemwarte. 
BusHT  Heath,  England. 

Observatory. 
Cadiz,  Spain.    (See  San  Fernando.) 
Cairo,  Egypt. 

Observatoire  Kh^divial. 
Cambridge,  England. 

Cambridge  Observatory. 
Cape  Town,  Africa. 

Eoyal  Observatory,  Cape  of  Good  Hope. 
Catania,  Italy. 

Observatory  on  Mount  Etna. 
Carlsburo,  Hungary. 

Stemwarte. 
Chapultefeg,  Mexico.    (See  Tacubaya.) 
Christiania,  Norway. 

UniversitSts  Stemwarte. 
Churts,  England. 

Private  Observatory.    (Ceased  to  exist.) 
CoiMBRA,  Porttigal. 

Observatorio  Magnetico-Meteorologico  da  Universidade  de  Goim- 
bra. 
CoLLOONEY,  Ireland.    (See  Markree.) 
Cologne,  Prussia.    (See  Koln.) 
Colombo  (Ceylon),  Asia. 

Private  Observatory  of  Mr.  Green. 
Constantinople,  Turlcey. 

Observatoire  (ordered  to  be  erected,  by  the  Sultan). 
Copenhagen,  Denmark. 

Universitets  Astronomiske  Observatorium. 
Cordoba,  Argentine  Republic. 

Observatorio  I^acional  Argentine. 
Cork,  Ireland. 

Observatory  of  Queen's  College. 
Cracow,  Austria.    (See  Krakau,  Austria.) 

Cronstadt,  Russia.    (See  Kronshtad,  Eussia.) 
Crowborough,  England. 

Private  Observatory  of  Mr.  Charles  Leeson  Prince. 
Czebnowitz,  Austria. 

Physikalisches  Institut  der  K.  K.  Fmnz  Josephs  Universitat. 
Danzig,  Prussia. 

Observatorium  der  Naturforschenden  Gesellschaft. 
Derpt  (Dorpat),  Russia. 

Imperatorskaia  Astronomicheskaia  Observatoria. 
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Dresden,  Saxony. 

Konigliches  Mathematiscb-Physikalisches  Institut. 

Sternwarte  des  Horm  K.  von  Engelhardt. 

Sternwarto  des  Hcrrn  Dr.  Hugo  Onericke. 
DRONTHEiHy  Norway. 

Observatorium. 
Dublin,  Ireland. 

Dnnsink  Observatory. 
Dun  Eoht  (Aberdeen),  Scotland. 

Dun  Echt  Observatory. 
Durham,  England. 

University  Observatory. 
DiJSSELDORF,  PrusHa. 

Sternwarte  (formerly  at  Bilk,  near  DUsseldorf). 
Edinburgh,  Scotland. 

Boyal  Observatory. 

Ben  Neirs  Observatory. 
Erlau,  Hungary. 

Sternwarte. 
Elsfleth,  Oermanyx 

Observatorium  der  Navigations  Schule. 

EKATHERINEBOURa,  Ru89ia. 

Magnetnaia  e  Meteorologicheskaia  Observatoria. 
Florence,  Italy. 

Real  Osservatorio  Astronomico  di  Firenze  ad  Arcetri. 

Osservatorio  del  R.  Museo. 

Osservatorio  Meteorologico  del  R.  Museo. 

Osservatorio  di  San  Giovannino  (Ximeniano). 
Frankfort,  a.  M.,  Prussia. 

'  Sternwarte  des  Herrn  Dr.  Epstein. 
FuNCHAL,  Madeira, 

Observatory. 
Galatz,  Eoumania. 

Private  Sternwarte. 
Geneva,  Switzerland. 

Observatoire  de  Genfeve. 
Genoa,  Italy. 

Osservatorio  della  R.  University. 
Georgetown,  British  Ouiana. 

Observatory. 
Glasgow,  Scotland. 

'Observatory. 
GoHLis  (near  Leipzig),  Saxony. 

Sternwarto  des  Herrn  August  Auerbach. 
GoTHA,  Germany, 

Sternwarte. 
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GeTTiNOBN,  Prtissia. 

K5Digllche  Stemwarte. 
GraZj  Austria. 

Physikalisches  lustitut  der  k.  k.  Carl  Franzens  UniyersitHt. 

Universitats  SternTvarte. 
Greenwich,  England. 

Boyal  Observatory. 
Habana,  Cuba. 

Observatorio  del  B.  Collegio  de  Belen. 
Halifax,  England. 

Bermerside  Observatory,  Skircoat. 
HAHBURa,  Oermany. 

Korddeatsche  Seewarte. 

Stemwarte. 
Helsingfors,  Finland. 

Astronomiske  Observatories 
Her^ny,  Hungary. 

Observatorinm. 
HoNO-KoNa,  China. 

Observatory. 
Innsbruck,  Austria. 

Physikaliscbes  Institut  der  k.  k.  Leopold  Franzens  Universitttt. 
Ipswich,  England. 

Orwell  Park  Observatory. 
Jena,  Oermany. 

Stemwarte. 
ELalocsa,  Hungary. 

Stemwarte. 
Karlsruhe,  Baden. 

Grossherzogliche  Stemwarte. 
Easan,  Bussia. 

Observatoria. 
Kensington,  England. 

Observatory. 
Kew,  England. 

Observatory. 
Kharkoff,  Russia. 

Observatoria. 
Kiel,  Prussia. 

Konigliche  Stemwarte. 
KiEFF,  Russia. 

Observatoria. 
Kilmarnock,  Scotland. 

Observatory. 
Klausenburg,  Hungary. 

Stemwarte. 
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Kj5benuavn,  Denmark.    (See  Copenhagen,  Denmark.) 
K6LNf  Prussia. 

Stemwarte. 
KoNiosBEBG,  Prussia. 

Universitats-Stemwarte. 
Krakaxj,  Austria. 

K.  k.  IJniTersitats- Stern warte. 
Kremsm&nster,  Austria. 

Sternwarte  der  Benediktiner  Abtei. 
Kronstadt,  Russia. 

Morskaia  Astronomischeskaia  Observatoria. 

Gompassnaia  Observatoria. 
Leiden.    (See  Lejden.) 
Leipzig,  Saxony. 

Universitats- Sternwarte. 

Stemwarte  des  Herrn  Dr.  Eadolf  Engelmann. 
Lehberg,  Austria. 

Sternwarte  der  Technischen  Hochschule. 
Leyden,  Holland. 

Eijks-Observatoriam. 
Leyton,  England. 

Barclay  Observatory  (private). 
Lii:GE,  Belgium, 

National  Observatory.  (?) 
Lisbon,  Portugal 

• 

Heal  Observatorio  Astronomico  de  Lisboa  (Tapada  da  Ajada). 

Observatorio  da  Marinba. 

Observatorio  Astronomico  na  Escola  Polytecbnica. 
Liverpool,  England. 

Observatory,  Birkenhead. 
London,  England. 

Tulse  Hill  Observatory. 
LouYAiN,  Belgium. 

Observatoire  de  M.  le  Docteur  Terby. 
LObeck,  Oermany. 

Sternwarte. 
LuCKNOW,  India. 

Observatory. 
Lund,  Stceden. 

Land  Observatoriet. 
Lyon,  France. 

Observatoire  Astronomique  et  Mdtdorologiqae. 
Madras,  India. 

Madras  Observatory. 

Madrid,  Spain. 

Observatorio  de  Madrid. 
JL  Mis.  15 3U 
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Manila,  Philippine  Islands. 

Observatorio  del  Ateneo  Manicipal. 
Mannheim,  Baden. 

Grossherzogliche  Sternworte  (transferred  to  Karlsruhe). 
Marbxtrg,  Oermany. 

Stemwarte. 
Markree,  Ireland. 

Markree  Observatory. 
Marseille,  France. 

Observatoire. 
Melbourne,  Victoriaj  Australia. 

Melbourne  Observatory. 
Meudon,  France. 

Observatoire  d'Astronomie  Physique. 
Mexico,  Mexico. 

Observatorio. 
Milan,  Italy. 

R.  Osservatorio  Astronomico  di  Brera. 
MoDENA,  Italy. 

Osservatorio. 
MONCALIERI,  Italy. 

Osservatorio  del  R.  Collegio  Carlo  Albertc 
Montreal,  Canada. 

McGill  College  Observatory. 
MoNTSOURis  (Paris),  France. 

Observatoire  de  Montsouris. 
Moscow,  Russia. 

Observatoria. 
MtJNCHEN  (Munich),  Bavaria. 

Konigliche  Sternwarte,  Bogenhausen. 
MtJNSTER,  Prussia. 

Stemwarte. 
Naples  (Napoli),  Italy. 

,  R.  Osservatorio,  Capo  di  Monte. 
Natal,  8.  Africa. 

Natal  Observatory. 
Neuchatel,  Switzerland. 

Observatoire  Oantonale. 
Nice,  France. 

Observatoire. 
NICOLAEF,  Russia.  * 

Nicolaevskaia  Observatoria. 
Nottingham,  England. 

Private  Observatory  of  Mr.  Thomas  W.  Bosh. 
Odessa,  Russia. 

Sternwarte. 
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Open,  Hungary.    (See  Budapest,  Hungary.) 
(yGYALLA,  Hungary. 

Astro-Pbysikalischcs  Observatoriom. 
OL3[tJTZ,  A^istria. 

Stemwarte  (discoutiuaed). 
Oxford,  England. 

Badctiffe  Observatory. 

Savilian  Observatory. 
Padova  (Padua),  I^ly. 

Osservatorio  Astronomico  dell'  UniversitiL 
Palermo,  Italy. 

B.  Osservatorio. 
Paramatta,  New  South  TFoIes,  Australia. 

Observatory  (transferred  to  Sydney,  Ifew  South  TTate). 
Paris,  France. 

Observatoire  National. 
Parma,  Italy. 

E.  Osservatorio  Astronomico. 
Parsonstown,  Ireland.    (See  Birr  Oastle,  Ireland.) 
Pekin,  China. 

Observatory  of  the  Imperial  Bussian  Embassy. 
Pisa,  Italy. 

Osservatorio. 
Plonsk,  Russia. 

Observatory  of  Dr.  Jederzejewitz. 
Pola,  Austria. 

Nantiscbes  Observatorium. 
Port  Louis,  Mauritius. 

Royal  Alfred  Observatory. 
Portsmouth,  England. 

Observatory. 
Potsdam,  Prussia. 

AstroPbysikalisches  Observatorium. 
Prag  (Prague),  A'ustria. 

K.  k.  Universitftts  Stemwarte. 
PuLKovo,  Russia. 

Nicolaevskaia  Glavnaia  Observatoria. 
Puyl£-D6me,  France. 

Observatoire. 
Quebec,  Canada. 

Observatory. 
Quito,  Ecuador. 

Observatorio  del  Colegio  Nacional. 
lliCHMOND  (Surrey),  England. 

Kew  Observatory  of  tbe  Royal  Society. 
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Bio  de  Janeiro,  Brazil. 

Imperial  Nautical  Observatory. 
BoME,  Italy. 

Osservatorio  Astronomieo  del  Collegio  Bomano. 

Osservatorio  Gapitolino. 
BuGBYy  England. 

Temple  Observatory. 
Bt^GSDOBF  (near  Bonn),  PruBBia.  ^ 

Sternwarte. 
Saint  Gboix,  AntillcB. 

Observatoire. 
St.  John's,  Kew  BrunBuncJc. 

Observatory. 
Saigon,  French  Cochin- China. 

Observatoire. 
San  Febnando,  Spain. 

Institato  y  Observatorio  de  Marina  de  San  Fernanda 
Santiago,  Chile. 

Observatorio  Nacional. 
SCHWEBIN,  Mecklenburg. 

G^odetiscbes  Observatorinm. 
Senftenbebg,  Bohemia. 

Sternwarte  des  Baron  Perish  (ceased  to  exist). 
Slough,  England. 

Observatory. 
South  Kilwobth,  England. 

Observatory. 
Speteb,  Bavaria. 

Sternwarte  des  K5niglicben  Lyceums  (ceased  to  exist). 
St.  Helena,  St.  Helena. 

Observatory. 
St.  Petebsbubg,  RuBBta. 

Observatoria  Akademii  Nank. 

Zentralnaia  Fisitcheskaia  Observatoria. 
Stabfield,  England. 

Observatory. 
Stockholm,  Sweden. 

Observatorinm. 
Stonyhubst  College  (near  Wballey),  England. 

Stonyhnrst  College  Observatory. 
Stbassbubg,  Germany. 

Sternwarte. 
Sydney,  New  South  WalcB^  AuBtraUa. 

Oovernment  Observatory. 
Tacubaya,  Mexico. 

Observatorio  Astrondmico  Nacional  Mexicano. 
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TACHKEirr,  RusHa. 

Observatoire  Astronomiqne  et  Phyeiqae  cle  Tachkent 
TiFLis,  RuBsia. 

ObserTatoria. 
ToKio,  Japan. 

Observatory  of  the  Daigaka. 
TOBINO  (TuriD),  Italy. 

Eegio  Osservatorio  delP  Unirersiti. 
Toulon,  France. 

Observatoire  do  la  Marine. 
Toulouse,  France. 

Observatoire  de  Toalouse. 
Tbevandbum,  India. 

nis  Highness  the  Maha  B^jah's  Observatory. 
Trieste,  Atistria. 

Astronomisches  and  Meteorologisches  Observatoriom  der  k.  k* 
Nautischen  and  Handels  Akademie. 
Tunbbidgb  Wells,  England.    (See  Crowborough,  England.) 
Twickenham,  England. 

Observatory  of  Mr.  Hind. 
Upsala,  Siceden. 

Universitets  Obsorvatoriet. 
Utbecht,  Holland. 

Observatoriuni. 
Valencia,  Ireland. 

Observatory  of  the  London  Meteorological  OflBce. 
Varshava  (Warsaw),  Russia. 

Astronomicheskaia  Observatoria. 
Venice,  Italy. 

Observatory  of  the  Naval  Institute. 
Vebona,  Italy. 

Osservatorio. 
Vienna,  Austria.    (See  Wien,  Austria.) 
ViLNA,  Russia. 

Astronomicheskaia  Observatoria, 
ViviEBS,  France. 

Observatoire. 
Warsaw,  Russia.    (See  Varshava,  Eussia.) 
Wellington,  Kew  Zealand. 

Goverument  Observatory. 
Whalley,  England.    (See  Stonyhurst  College,  England.) 
Wien,  Austria. 

K.  K.  TJniversJ tilts  Sternwarte  in  Wahring. 

Stemwarte  der  Technischen  Hochschule. 

Sternwarte  des  Herrn  Prof.  Dr.  Th.  von  Oppolzer. 

Observatoriuni,  Hohe  Warte. 
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WiLLiAMSTOWN,  Victoria. 

Observatory  (traDsferred  to  Melbourne). 
WiLHBLMSHAVBN,  Prussia. 

Kaiserliche  Marine  Stemwarte. 
Windsor,  New  South  Wales. 

Observatory  of  Mr.  John  Tebbat. 
ZiKAWEi,  China. 

Observatory. 
ZtJRiGHy  Switzerland. 

Stemwarte  des  Schweizerischen  Polytechnikanuu 
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VULCANOLOGY  AND  SEISMOLOGY. 


By  C.  G.  RocKWOOD,  Jr., 

ProfeBBor  of  Mathematios  in  the  College  of  Netc  Jeracif,  Princelfm,  X,  J. 


In  consequeDce  of  the  early  publication  of  this  snmmary  it  has  been 
impossible  to  make  it  as  full  as  the  author  had  intended,  especially  with 
respect  to  foreign  publications.  In  its  preparation  the  following  have 
been  carefully  examined,  viz :  Science^  vols,  v,  vi ;  Nature,  vols,  xxxi, 
xxxiT ;  American  Journal  of  Science j  (III,)  vols,  xxix,  xxx ;  Cojnptes 
RenduSj  vols,  c,  oi ;  La  Nature^  13th  year,  vols,  i,  ii ;  I^ABtronomie,  4th 
year;  Neu  Jahrbuch  fur  MineraUgie,  etc.,  1885;  Transactions  Seismo- 
logical  Society  of  Japan^  vol.  Yiii ;  Proceedings  American  Associatv^n 
for  Advancement  of  SciencCy  vol.  xxxni.  In  respect  to  these  the  bibli- 
ography may  be  regarded  as  complete,  and  all  important  articles  are 
noticed  in  the  summary.  Other  periodicals  and  books  have  been  con- 
sulted as  opportunity  offered,  but  without  a  full  examination.  The 
bibliography  attached  to  the  present  summary  also  contains  some  titles 
which  properly  should  have  been  included  in  that  of  last  year,  but  which 
had  not  then  come  to  the  author's  notice ;  and  in  like  manner  omissions 
in  the  present  list  will  be  supplied,  so  far  as  possible,  in  a  future  issue. 

The  subject-matter  will  be  arranged  under  the  following  heads : 

Vulcanology. 

Yolcanic  phepomena  of  1885. 
Volcanic  phenomena  of  previous  years. 
Causes  of  volcanic  action. 

Seismology. 

Earthquakes  of  1885. 

Earthquake  lists  of  1884. 

Earthquake  catalogues  of  previous  years. 

Study  of  earthquakes. 

Seismometry. 
Instruments  and  their  records. 
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VULCANOLOGY. 

The  volcanic  activity  during  1885  continued  to  be  of  a  very  moderate 
character,  a8  had  been  the  case  in  1884,  and  again  the  East  Indies  ap- 
pears to  have  been  the  scene  of  its  most  violent  development. 

In  April,  1885,  the  state  of  Krakatoa  caused  some  anxiety,  as  subter- 
ranean sounds  \rere  heard  in  the  neighborhood  day  after  day,  but  no 
outbreak  occurred.    {Naturej  xxxii :  ICl.) 

On  April  17  and  18  a  violent  eruption  of  Smeru,  the  largest  and  most 
active  volcano -in  Java,  occurred,  by  which  the  side  of  the  mountain  for 
one-third  of  the  way  down  was  described  as  burst  open  and  emitting 
lava  and  mud.    {Xaturej  xxxii:  101.) 

Several  other  Javanese  volcanoes  also  manifested  signs  of  activity, 
which  was  again  further  reported  as  recurring  in  June  and  July,  es- 
pecially by  another  eruption  of  Smeru  on  July  8  and  9.  Accounts  of 
these  eruptions  are  meager  and  vague,  but  they  apparently  involved 
the  destruction  of  many  cofiTee  plantations,  and  some  loss  of  life.  {Na- 
ture^  xxxii:  401;  La  NaturCj  il:  102.) 

On  May  2, 1885,  lava  began  to  flow  from  a  rent  in  the  side  of  the  cone 
of  eruption  of  Vesuvius,  and  continued  for  some  days.  According  to 
Johnston  Lavis,  who  visited  the  spot,  this  outburst  of  lava  did  not  in- 
dicate any  great  increase  of  volcanic  activity,  but  was  simply  the  break- 
ing through  the  cone  of  a  dike  which  had  been  in  process  of  slow  forma- 
tion during  several  years,  being  thus  a  repetition  of  what  happened  in 
December,  1881.  (Nature^  xxxn:  55,  108.)  The  lava  came  near  the 
station  of  the  mountain  railway,  but  did  not  damage  the  road,  although 
its  use  was  interrupted  for  a  time.    {La  Nature^  i:  398.) 

On  the  morning  of  July  23, 1885,  an  eruption  of  Cotopaxi  occurred, 
with  considerable  emission  of  lava,  which  caused  some  damage  and  loss 
of  life,  but  it  is  not  yet  known  how  great.    {Naturey  xxxii :  375,  428.) 

Orewingk,  the  volcano  at  Bogosloff  Island,  was  seen  by  Lieutenant 
Stoney's  exploring  party  in  the  summer  of  1885.  It  was  emitting  less 
smoke  than  in  the  previous  year,  but  no  other  important  change  was 
noticed.     {Science^  Yi :  279.) 

Advices  from  Alaska  in  the  summer  also  report  the  volcano  of  Gher- 
nabura,  or  St.  Augustin,  in  Cook's  Inlet,  as  still  pouring  out  smoke 
and  steam  from  innumerable  fissures.    {Scieiicey  Yi:  95.) 

The  New  Zealand  Herald,  of  November  3, 1885,  contained  an  account 
of  a  new  volcano  which  has  appeared  in  the  Pacific  Ocean.  It  burst 
forth  on  October  12  or  13, 1885,  about  fourteen  or  fifteen  miles  north- 
northwest  of  the  island  of  Honga  Tonga  in  the  Friendly  Group.  It  was 
visited  on  October  14  by  a  party  from  Tonga,  and  was  found  to  have 
formed  an  island  two  or  three  miles  long  and  some  sixty  feet  high.  As 
it  was  in  continuous  eruption,  of  course  a  close  examination  was  im- 
possible. The  position  of  this  new  volcano  is  in  latitude  20^  21'  south, 
longitude  175^  28'  west.    {Science,  vii:  69.) 
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The  first  part  of  Ycrbeck's  BeiK)rt  on  the  Krakatoa  eraptioD,  issaed 
by  the  Dutch  East  Indian  OoTernment  (Bataria,  1884),  dealt  with  the 
prior  history  of  the  island  and  the  events  of  the  catastrophe  itself,  leaving 
to  the  second  part  the  scientific  results  of  the  investigation.  •  The  edi- 
tor examined  1,300  reports  of  eye-witnesses,  and  has  endeavored  from 
them  to  construct  a  chronological  statement  of  the  events  preceding  and 
accompanying  the  eruption.     {NaiurCy  xxxi:  270.)    The  second  part 
has  now  beeit  completed,  and  has  fully  realized  the  expectations  raised 
by  the  publication  of  the  first  part.    It  contains  twenty -five  colored  draw- 
ings and  forty-three  maps,  and  reflects  the  greatest  credit  not  only  on  the 
author,  but  on  the  Dutch  Indian  Grovemment  which  sent  him  to  study 
the  causes  and  effects  of  this  catastrophe,  and  which  so  efficiently  aided 
him  in  the  work.    A  few  of  his  conclusions  may  be  mentioned  hero. 
Krakatoa  lies  at  the  intersection  of  three  fissures  in  the  earth's  crust, 
and  the  earthquake  of  September  1, 1880,  which  damaged  the  light-house 
on  Java's  First  Point,  probably  affected  the  Sunda  fissure  and  facilitated 
the  entrance  of  greater  quantities  of  water  to  the  volcanic  furnace  be- 
neath.   Here  may  be  found  the  remote  cause  of  the  outburst  of  1883. 
The  geology  of  Krakatoa  is  presented  by  two  maps  and  four  sections 
showing  different  stages  of  its  development,  the  formation  of  the  peak 
Kakata  by  a  lateral  eruption,  the  addition  of  the  two  parasitic  cones  of 
Danan  and  Perbvewatan,  and  finally  their  destruction  by  the  explosion 
of  1883.    The  first  three  stages  antedate  any  authentic  records.    In  the 
last  stage  Perbvewatan  became  active  in  May,  1883,  Danan  joined  it  in 
June,  and  in  August  both  these  with  half  of  Rakata  were  destroyed  and 
are  now  covered  by  the  sea.    Portions  of  the  pumice  from  the  eruption 
were  carried  westward  to  the  coast  of  Africa.    Another  portion,  after 
floating  for  months  in  the  straits,  was,  in  1884,  driven  eastward,  and  in 
1885  was  encountered  in  the  Pacific  Ocean  near  the  Caroline  Islands. 
{Katurej  xxxi:  288.)    The  author  expected  that  this  might  reach  the 
West  coast  of  America  early  in  1886.    The  distance  to  which  the  explo- 
sions were  heard  is  illustrated  by  a  map,  and  the  curious  fact  that  certain 
detonations  were  heard  at  distant  places  and  not  noticed  at  nearer  ones 
is  attributed  to  the  presence  of  a  dense  ash  cloud  surrounding  the  peak 
and  checking  the  transmission  of  sound  through  the  lower  atmosphere, 
^bout  seventy  pages  are  devoted  to  a  discussion  of  the  atmospheric  wave 
which  made  the  circuit  of  the  globe.    With  the  aid  of  accurate  barograms 
from  Sydney,  N.  S.  W.,  and  from  Batavia  he  was  able  to  calculate  the 
hour  of  the  greatest  explosion  and  origin  of  the  wave  as  10  hours  2  min- 
utes a.  m.,  Krakatoa  time.    Foity  places  are  named  where  the  passage 
of  the  air- wave  was  recorded  by  barometers.    Treating  of  changes  in 
the  sea  bottom,  he  says  the  northern  part  of  Krakatoa  is  now  covered 
by  the  sea  to  a  depth  of  200  to  300  meters,  and  within  the  ring  of  islands 
which  are  fragments  of  the  old  crater-ring  an  area  of  41  square  kilom- 
eters has  subsided.  '  Outside  these  islands  also  the  sea  is  deeper  than 
formerly  over  an  area  of  34  square  kilometers,  so  that  in  all  there  has 
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been  a  subsidence  of  abont  75  square  kilometers.  There  has  been  no 
elevation  of  the  sea  bottom  other  than  that  caused  by  the  fallen  mate- 
rials ejected  from  the  volcauo.  After  a  discussion  of  the  great  sea- 
wares  which  caused  so  much  devastation,  and  the  greatest  of  which 
started  at  10  hours  2  minutes  a.  m.,  the  time  of  the  greatest  explosion, 
a  chapter  is  devoted  to  other  volcanic  phenomena  taking  place  during 
the  Krakatoa  eruption,  within  or  beyond  the  Indian  Archipelago,  even 
to  the  antipodes,  especially  other  volcanoes  in  Sumatra  and  Java  and 
earthquakes  in  Australia.  In  conclusion  the  author  maintains  the  doc- 
trine that  part  of  our  globe  is  still  in  a  molten  state,  and  disputes  the 
theory  that  the  heat  of  the  volcano  is  entirely  due  to  chemical  action. 
(Nature,  xxxii :  601.)  A  review  of  Verbeek's  work  by  E.  Metzger,  is 
published  in  Petermann's  Mitihtilungen,  1880,  lift.  i. 

In  a  series  of  articles  in  La  Xature  M.  Breon  gives  a  very  interesting 
account  of  the  visit  made  by  M.  Corthals  and  himself  to  the  Strait  of 
Sunda  and  Krakatoa  in  May,  1884,  being  sent  out  by  the  French  min- 
ister of  public  instruction.  The  apparent  division  of  the  small  island 
Dwarsinden-Weg  into  four  fragments  was  found  to  consist  simply  in 
the  denudation  of  the  low  parts  of  the  island  of  their  verdure  by 
the  great  sea  wave,  while  the  higher  portions  escaped.  At  the  head  of 
Lamjiong  Bay  they  found  Telok  Betong  entirely  destroyed,  and  the 
place  where  it  stood  now  occupie<l  by  a  marsh.  Passing  up  the  course 
of  the  small  river  which  empties  into  this  bay,  they  found  the  steamer 
Barrow  stranded  across  the  stream  and  surrounded  by  a  luxuriant 
growth  of  tropical  vegetation.  The  island  of  Sebesie  was  covered  with 
ashes  to  a  depth  of  ten  meters,  and  every  one  of  its  2,000  inhabitants 
perished.  In  due  place  the  visitors  came  upon  the  remains  of  a  village 
where  were  found  the  skeletons  of  fifty  victims  of  the  catastrophe.  The 
ephemeral  islands  of  Steers  and  Calmeyer  had  already  disappeared  be- 
neath the  waves,  having  endured  less  than  a  year.  Coming  to  Kra- 
katoa its  condition  is  described.  The  frequent  fall  of  stones  down  its 
sides,  simulating  renewed  volcanic  activity,  was  attributed  to  the  in- 
fluence of  solar  heat  causing  unequal  expansion.  The  phenomenon 
was  at  its  maximum  when  the  mountain  was  exposed  to  the  direct  rays 
of  the  sun,  and  almost  ceased  duiing  the  night.  They  landed  upon 
Krakatoa,  and  also  upon  Yerlaten  and  Lang  islands,  and  although  nine 
months  had  elapsed,  the  recent  deposits  still  exhibited  an  elevated 
temperature  in  places.  The  account  of  their  visit  closes  with  a  resume 
of  the  geological  characteristics  of  Krakatoa.  It  is  illustrated  by  a 
number  of  views  reproduced  from  photographs.  A  condensed  account 
of  the  above  is  reproduced  in  Science  (vi:  291). 

Professor  Forel  admits  as  not  impossible  that  the  Krakatoa  explosion 
was  the  origin  of  certain  subterranean  noises  heard  on  August  28, 1883, 
at  the  island  of  Caiman  Brae,  in  the  Lesser  Antilles,  situated  near  the 
antipodes  of  Krakatoa.  Observers  compared  the  noise  to  that  of  a  dis- 
tant cannonade.    It  agreed  tolerably  well  in  time  with  the  Krakatoa 
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explosion,  and  tlicro  was  no  other  volcanic  crnption  to  which  it  could 
1)6  attribated,  its  connection  with  tho  known  eruptions  of  Ometepec  or 
of  Cotopaxi  or  with  some  otherwise  unnoticed  submarine  eruption  being 
considered  and  rejected.    {Katurej  xxxi:  483 ;  La  Xature^  i:  302.) 

Mr.  Henry  Cecil  sn^^gests  that  if  tho  synchronism  of  these  noises  at 
Caiman  Brae  and  Krakatoa  is  admitted  it  does  not  follow  that  the  noise 
was  propagated  from  Krakatoa  through  the  globe.  Both  may  have 
originated  from  a  disturbance  taking  place  deep  within  the  earth. 
{Nature  xxxi:  506.)  Similar  subterranean  detonations  were  reported 
as  heard  on  August  27  and  28  in  San  Domingo,  in  San  Salvador,  and  at 
Antioquia,  in  Colombia.    {Compt.  Rend,^  C:  1314, 1315.) 

Dr.  Fr.  Schneider,  of  Socrabaya,  has  discussed  (Jahrb.  K.  K.  OeoL 
Reichsanst  Wien^  1885)  the  volcanic  condition  of  tho  Sunda  Islands  and 
the  Moluccas,  and  thinks  that  the  importance  of  the  Krakatoa  eruption 
has  been  greatly  overestimated.  Whether  in  tho  extent  of  its  earth- 
quake circle,  the  amount  of  ashes  thrown  out,  or  the  distance  to  which 
the  ashes  were  thrown,  it  has  been  much  surpassed  by  other  volcanoes 
of  Java,  notably  by  the  eruption  of  Temboro  in  1815.  After  discussing 
the  probable  mode  of  formation  of  Java  by  the  junction  of  three  islands 
once  separate,  he  describes  in  some  detail  the  position  and  relations  of 
the  principal  Javan  volcanoes,  especially  in  relation  to  the  earthquakes 
recorded  in  their  several  districts. 

Prof.  J.  Kiessling,  of  Hamburg,  and  F.  A.  Forel  have  both  published 
valuable  papers  on  the  reddish  corona  about  the  sun.  Both  writers 
conclude  that  there  is  no  question  of  the  connection  of  the  ring  with  tho 
famous  sunset  glows  and  of  the  origin  of  both  of  these  phenomena  in 
the  dust  cloud  thrown  out  from  Krakatoa.    {Science^  yl  :  150.) 

J.  Denza  and  also  A.  Boillot,  commenting  before  the  Paris  Academy  on 
the  reappearance  of  tho  sunglows  in  tho  summer  of  1885,  think  they  are 
not  due  to  Krakatoa  dust  but  to  vapor  of  water.  {Campt  Rend.^  ci: 
1032.) 

In  H'ature  there  is  figured  and  described  some  of  the  apparatus  by 
means  of  which  Professor  Kiessling  produced  artificially  effects  similar 
to  the  cloud  glows.  It  consists  essentially  of  a  glass  globe  through 
which  a  beam  of  light  firom  a  heliostat  may  be  passed  and  within  which 
the  desired  condition  of  suspended  dust  or  vapor  may  be  produced. 
(Nature^  xxxi :  430.) 

C.  E.  Dutton  describes,  from  x>crsonal  observation,  the  appearance 
presented  in  the  summer  of  1885,  by  Feather  Lake,  Plumas  County, 
California.  This  was  thought  to  have  been  the  scene  of  the  most  recent 
volcanic  eruption  within  the  limits  of  the  United  States,  stated  by  J. 
B.  Trask  to  have  occurred  in  1850.  The  lava  emitted  forms  a  field  about 
three  and  a  quarter  miles  long  by  one  mile  wide,  with  an  average  thick- 
ness of  over  100  feet.  The  cone  of  scoriae  and  lapilli  covering  the  vent 
is  600  feet  high  and  of  extremely  perfect  form,  showing  as  yet  no  rain 
channels  even.    For  a  space  of  four  or  five  hundred  yards  from  it  tho 
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trees  were  all  killed  and  tbeir  fallen  and  partly  decayed  trunks  aro  still 
lying  on  the  ground.  All  appearances  confirm  the  date  assigned  by 
Trask,  although  at  that  time  it  was  not  probably  seen  by  any  persons 
but  tlie  Indians.    {Science^  vi:  40.) 

George  Davidson  adds  to  this  accounts  of  smoke  seen  from  a  distance 
to  issue  from  Mount  Baker  in  1854, 185S,  and  1870,  and  seeming  to  in- 
dicate eruptions  of  that  mountain,  but  the  locality  has  not  been  visited 
smd  no  details  of  them  are  known.  It  is  not  impossible  that  still  other 
evidences  of  recent  volcanic  activity  may  bo  found  in  those  sections  of 
our  country  as  they  come  to  bo  more  fully  explored.    {Science^  vi:  262  ) 

In  the  narrative  (vol.  i)  of  the  Challenger  Expedition  the  volcano  of 
Camignin  Island,  which  burst  forth  in  1871,  is  described  and  a  plate 
given,  which  is  reproduced  in  Nature,  xxxii :  230. 

An  English  Parliamentary  blue  book  (Gorea,  No.  3, 1885)  contains 
a  description  by  Mr.  Garles,  the  vice-consul  at  Seoul,  of  a  vast  lava  field 
in  Gorea,  which  is  said  to  exceed  even  those  in  Iceland.  {Nature j  xxxn : 
403.) 

In  a  memoir  of  137  pages  printed  in  the  Fourth  Annual  Report  of  the 
United  States  Geological  Survey,  Captain  Button  gives  a  detailed  ac- 
count of  his  visit  to  and  examination  of  the  volcanoes  of  the  Sandwich 
Islands  in  1882,  and  applies  the  results  to  a  discussion  of  the  volcanic 
problem.  lie  examines  the  various  theories  suggested  by  different  writers 
to  account  for  the  production  of  volcanoes,  and  considers  what  new  light 
is  thrown  upon  each  by  his  observatiouH,  but  does  not  pronounce  de- 
cidedly in  favor  of  any  one  of  the  theories  stated. 

At  a  meeting  of  the  British  Royal  Socicfty  (April  16,  1885),  Prof. 
Joseph  Prestwich  presented  an  interesting  paper  "On  the  agency  of 
water  in  Volcanic  Eruptions"  and  other  related  topics.  Admitting  as 
an  established  fact  that  the  vapor  of  water  plays  an  important  part  in 
many  volcanic  eruptions,  it  still  remains  an  open  question  whether  its 
agency  is  to  be  regarded  as  primary  or  secondary,  and  how  it  may  have 
reached  that  part  of  the  earth^s  crust  where  its  force  must  be  exerted  to 
produce  an  eruption.  The  author  reviews  the  opinions  of  Daubeny  Mal- 
let and  Poulett  Scrope,  especially  of  the  latter  as  the  explanation  most 
generally  accepted  by  geologists.  This  holds  that  the  outflow  of  lava 
is  caused  by  the  expansion  of  volumes  of  steam  generated  in  the  molten 
mass  beneath  the  eruptive  orifice.  The  author  questions  the  possibility 
of  water  penetrating  the  solid  crust  of  the  earth  to  a  sufBcient  depth  to 
reach  a  molten  magma  within,  finding  a  main  difBculty  in  thermo-dy- 
namic  considerations  connected  with  the  excessive  pressure  which  must 
result  at  comparatively  moderate  depths  and  temperatures.  But  the 
most  weighty  objection  to  the  theory  is  found  in  the  absence  of  any  dis- 
tinct relation  between  the  discharge  of  lava  and  that  of  vapor.  There 
are  numerous  instances  in  the  history  of  Etna,  of  Santorin,  and  especi- 
ally of  Mauna  Loa  where  vast  discharges  of  lava  have  occurred,  not 
only  without  steam  explosions,  but  with  almost  the  quiet  of  a  water  spring. 
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On  the  other  hand,  paroxysmal  emptions  often  begin  with  a  violent 
burst,  followed  by  a  series  of  explosions,  with  bnt  little  extrusion  of  lava, 
and  sometimes  with  absolutely  none  at  all,  only  scorioo  being  emitted, 
as  at  Cosaguina  and  Krakatoa.  GThe  author  would  aeconnt  for  the  pres- 
ence of  great  quantities  of  water  in  some  eruptions  by  the  admission  of 
the  surface  waters,  or  sometimes  of  sea  water,  to  the  volcanic  duct  dur- 
ing the  eruption  itself,  and  gives  diagrams  of  the  altered  water  levels 
about  a  volcano  during  an  enfption  to  show  the  possibility  of  such  ad- 
missions. Concluding,  then,  that  water  plays  only  a  secondary  part  in 
originating  volcanic  phenomena,  he  is  inclined  to  recur  to  the  old  hy- 
pothesis of  a  comparatively  thin,  flexible  earth-crust  resting  upon  a 
molten  substratum;  bnt  instead  of  adopting  anew  the  theory  of  a  fluid 
interior  to  the  earth,  which  physical  reasoning  has  shown  to  be  untenable, 
he  thinks  the  phenomena  are  best  accounted  for  by  the  supposition  of  a 
thin  crust,  resting  on  a  viscid  layer  also  of  no  great  thickness,  and  wrap- 
ping round  a  solid  nucleus.  He  concludes  that  the  viscid  magma  thus 
compressed  between  two  solid  layers  by  the  secular  contraction  of  the 
globe  is  extruded  where  it  may  find  or  make  an  opening.  And  while 
the  extravasation  of  lava  is  due  to  these  causes,  the  presence  of  vapor 
is  due  only  to  the  surface  and  underground  waters  with  which  the  lava 
comes  in  contact  as  it  rises  through  the  volcanic  duct.  {Katurey  xxxi : 
692.) 

Similar  opinions  as  to  the  part  played  by  water  in  volcanic  oiitbursts^ 
and  the  source  from  which  the  water  is  derived,  were  expressed  before 
the  Geological  Society  by  11.  J.  Johnston-Lavis.    (Naturej  xxxu:  60.) 

The  discussion  of  the  theoretical  form  of  volcanic  cones,  begun  by  Pro- 
fessor Milne  in  1878  and  lS19{OeoL  J/o^.),  is  renewed  and  carried  on  by 
George  F.  Becker.  {Am.  Jour.  Sdt.,  xxx :  283.)  Milue  had  regarded  the 
problem  as  being  that  of  the  form  assumed  by  loose  materials,  cinders, 
ashes,  etc.,  and  concludes  that  it  would  be  that  generated  by  the  revolu- 
tion of  a  logarithmic  cnrve  round  its  asymptote.  But  Becker  regards  the 
mountain  as  essentially  a  continuous  mass,  and  deduces  the  equation  of 
tbe  curve,  which  by  its  revolution  will  generate  the  finite  unloaded  column 

of  "least  variable  resistance,"  for  which  he  finds  ^  =£_ir!lL*.    Thia 

is  a  special  case  of  the  equation  irsAe'^+Be'^  which  he  has  elsewhere 
shown  to  characterize  the  arrangement  of  sheets  of  rock  in  a  complex 
fault,  and  which  belongs  also  to  several  other  physical  phenomena.  On 
oompaiing  graphically  this  theoretical  curve  with  actual  outlines  drawn 
from  photographs  of  volcanic  cones,  as  with  Fusiyama  and  Kumagatake 
in  Japan,  and  Hood  and  Popocatapetl  in  America,  the  similarity  of  the 
several  outlines  is  at  once  evident. 

Velain's  book  "Les  Volcans*^  is  briefly  reviewed  by  Captain  Dutton^ 
stating  the  contents  of  the  several  chapters,  with  comments  thereon. 
(Science^  vi :  255.) 
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On  February  IG,  1S35,  tho  French  Academy  of  Sciences  appointed  a 
committee  to  consider  communications  regarding  volcanic  and  seismic 
phenomena.  The  members  of  this  committee  are  MM.  Daubr^e,  Jamin, 
Hdbert,  Fonqn^,  and  A.  Gaudry.    (Compt  Send.,  c  :  438.) 

SEISMOLOGY. 

The  earthquake  of  January  2, 1885,  in  Maryland  and  West  Virginia 
was  studied  by  Professor  Eockwood,  and  the  results  were  published  in 
Science  ( v :  129),  with  a  map  of  the  area  affected.  It  was  most  severe  in 
the  southern  part  of  Frederick  County,  Maryland,  and  affected  an  area 
of  about  2,500  square  miles,  whose  center  was  somewhat  south  of  Lees- 
burg,  Va. 

On  May  13,  1885,  and  following  days,  a  destructive  earthquake  oc- 
curred in  Cashmere,  and  the  series  of  shocks  was  renewed  at  intervals 
for  at  least  a  month  thereafter.  Many  villages  were  destroyed,  with 
the  formation  of  crevasses  and  landslides,  and  the  loss  of  life  reached 
3,081  persons,  besides  25,000  sheep  and  goats  and  8,000  cattle.  The 
numberof  dwellings  destroyed  was  estimated  at  75,000.  The  Indian 
Government  sent  a  geological  surveyor  to  report  on  tho  scientific 
aspects  of  this  catastrophe.    (Kature,  xxxii:  207.) 

The  earthquake  which  has  attracted  the  most  attention  during  the 
past  year  occurred  in  the  provinces  of  Granada  and  Malaga  in  Southern 
Spain.  It  was  made  the  subject  of  8i>ecial  investigation  by  commis- 
sions appointed  by  the  Spanish  Government  and  by  the  French  Acad- 
emy of  Sciences.  The  first  and  most  Aiolent  shock  occurred  on  the 
evening  of  December  25, 1884,  but  the  shocks  were  repeated  at  frequent 
intervals  through  the  remaining  days  of  December,  and  through  Janu- 
ary, 1885,  and  even  in  March  and  April  they  were  still  felt  occasionally. 
The  connection  of  this  earthquake  with  the  disturbed  geological  charac- 
ter of  the  Peninsula  was  discussed  in  various  places  by  J.  Macpherson, 
A.  F.  ^ogn6s,  and  others,  and  most  interesting  results  were  reached, 
but  they  cannot  be  stated  with  suf^cient  brevity  for  insertion  here. 
(See  Comptea  BenduSj  La  Nature,  Nature,  <jDo.) 

The  commission  appointed  by  the  Spanish  Government,  as  above 
mentioned,  made  a  preliminary  report  of  theur  labors  and  conclusions  op 
to  March  7, 1885.  (Bibliography,  No.  21.)  It  forms  a  pamphlet  of  107 
pages  octavo,  accompanied  by  two  reproductions  of  photographs  of  the 
destruction  caused  by  tho  shock.  It  deals  quite  ihlly  with  the  matter 
in  hand,  and  states  conclusions  which,  though  often  only  negativoi  are 
yet  of  interest  Beginning  with  a  statement  of  the  theories  proposed 
by  various  writers  to  account  for  earthquakes,  it  proceeds  to  give  a  de- 
scription of  the  orography  and  hydrography  of  the  two  provinces  of 
Granada  and  Malaga,  and  then  devotes  twenty -one  pages  to  the  geology 
of  the  same  district,  describing  in  detail  the  rock  formation,  with  the 
location  and  direction  of  its  principal  fault  lines.  The  area  affected  by 
the  earthquake  is  described  as  bounded  toward  the  north  by  Madrid 
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and  Segovia,  toward  the  west  by  Cdecrcs  and  Iluclva,  toward  the  east 
by  Valencia  and  Mureia,  and  on  the  south  by  the  Mediterranean;  but 
the  tremor  of  the  earth  was  also  indicated  by  instruments  even  so  far 
distant  as  Rome  and  Brussels  and  Wilhelmshaven.  {Xature,  xxxi :  491.) 
Examination  of  the  direction  of  the  cracks  in  the  gix)und  and  in  build- 
ings, as  well  as  of  the  curves  of  intensity  estimated  according  to  the 
Bossi-Forel  scale,  leads  to  the  conclusion  that  the  focus  is  to  be  found 
in  the  valley  of  Zaffaraya,  where  the  greatest  damage  was  caused.  The 
latter  half  of  the  report  is  occupied  with  the  physical,  magnetic,  barom* 
etric,  and  other  phenomena  attending  the  earthquake.  The  number  of 
buildings  injured  in  the  two  provinces  is  stated  at  17,178,  of  which  4,399 
are  classed  as  totally  destroyed.  The  injured  persons  numbered  745 
dead,  and  1,485  wounded.  In  discussing  the  cause  of  this  earthquake 
the  commission  accepts  the  Italian  theories,  attributing  earthquakes  to 
the  tension  of  the  vapor  of  water  i^  the  subjacent  strata.  GThe  valley 
of  ZaiTaraya,  indicated  above  as  the  probable  focus,  is  a  locality  where 
much  water  gathers  and  easily  penetrates  beneath  the  surface,  and  to 
the  vapor  of  high  tension  produced  from  the  water  here  collected  in 
deep  lying  strata  are  attributed  the  forces  which  gave  rise  to  the  present 
earthquake.  The  commission  consisted  of  M.  F.  de  Castro,  J.  P.  Lasala, 
Daniel  de  Cort^zar,  and  J.  Gonzalo  y  Tarin. 

On  March  2,  M.  Fouqu6  gave  to  the  French  Academy  a  preliminary 
report  on  the  exploration  which  the  committee  under  his  charge  had 
made  of  the  phenomena  of  the  Spanish  earthquakes.  The  committee 
consisted  of  MM.  Fouqu6,  L6vy,  Bertrand,  Barrois,  Offret,  Kilian, 
and  Bergeron,  and  was  accompanied  by  M.  Breon.  This  first  commu- 
nication speaks  only  of  their  journey,  the  facilities  afforded  by  the  Span- 
ish authorities,  and  certain  phenomena  observed,  reserving  the  discus- 
sion of  theoretical  questions  to  another  time.    {Compt  Rend.^C:  598.) 

The  full  reports  of  the  French  committee  may  be  found  in  Comptes 
Bendus  Tome  o,  and  besides  a  general  consideration  of  the  phenomena 
and  their  cause,  they  include  two  special  reports  on  the  geology  of  the 
district  by  members  detailed  for  that  purpose.  In  the  general  con- 
clusions reached  they  agree  with  the  Spanish  commission,  and  fix  the 
centrum  in  an  elliptical  area  surrounding  Zaffaraya ;  but  in  regard  to 
the  cause  of  the  disturbance  M.  Fouqu6  rejects  the  theory  which  at- 
tributes it  to  the  local  tension  of  water  vapor,  and  would  refer  it  rather 
to  the  general  volcanic  forces  within  the  globe. 

GThe  Meteorologkche  Zeiischrift  for  February,  1885,  contained  a  notice 
by  Dr.  Eschenhagen  on  the  effect  which  was  apparently  produced  by 
the  Andalusiau  earthquakes  on  the  magnetic  apparatus  at  Wilhelms- 
haven. The  effect  seems  to  have  been  not  at  all  of  a  magnetic  charac- 
ter, but  purely  mechanical,  the  delicately'  suspended  magnets  acting  as 
the  pendulum  of  a  seismoscope.  Attempts  to  draw  from  the  observed 
times  some  infeivnce  as  to  the  rate  of  propagation  of  the  disturbance 
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were  deprived  of  value  by  the  uncertainty  of  time  at  the  origin  in  An* 
dalusia.    (iVafwr^,  xxxi:  491.) 

0.  W.C.Fuchs,  in  his  twentieth  annual  report  {Min.u.Peirog.  Mittheil.j 
ldS5)  notes  the  dearth  of  volcanic  phenomena  in  1884,  there  being  noth- 
ing ^YO^thy  of  mention  except  the  slight  activity  of  Vesuvius  and  Etna, 
and  of  St.  Augustin  in  Alaska,  which  are  all  disposed  of  in  a  single 
page,  and  then  describes  the  earthquakes  of  the  year.  His  report  men- 
tions 123  shocks,  distributed  in  time  as  follows :  winter,  67  (December^ 
13;  January,  28;  February,  10);  spring,  24  (March  13;  April,  7;  May,  4); 
summer,  21  (June,  5;  July,  9;  August,  7);  autumn,  21  (September,  8; 
C\:tx)ber,  1 ;  November,  12).  On  fourteen  days  two  or  more  places  were 
affected,  and  twelve  localities  were  shaken  on  two  or  more  dates.  This 
report  mentions  only  four  American  earthquakes  (March  25,  August  10, 
September  18,  20),  Professor  Kockwood's  report  for  the  year  not  having 
been  received  by  Dr.  Fuchs  before  this  was  printed.  Those  earthquakes 
deserving  individual  mention  are:  March  24, 1884,  in  Upper  and  Cen- 
tral Slavonia,  where,  in  Diakovarand  other  places,  numerous  buildings 
suffered  injury;  April  22,  in  England;  May  13,  in  Crevassa,  where  a 
church  and  other  buildings  were  destroyed;  May  19,  on  the  Persian 
Gulf,  in  whi(jh  200  persons  fell  victmis  by  the  overthrow  of  their  houses  j 
August  10,  in  the  Eastern  United  States;  and  the  Spanish  earthquakes 
in  December.  In  regard  to  the  earthquakes  in  Spain,  Dr.  Fuchs  dis- 
cusses at  some  length  their  relation  to  the  geological  structure  of  the 
Peninsula,  concluding  that  the  centrum  was  not  a  point,  but  a  line  par- 
allel to  the  Sierras  Tejeda  and  Almijara.  He  differs  from  those  writers 
who  call  these  earthquakesthe  most  important  in  Eui'ope,  thinking  that 
of  the  earthquakes  which  have  occurred  during  the  last  ten  years,  those 
of  Belluno,  1873,  of  Agram,  1880,  and  of  Chios,  1881,  are  of  equal  im- 
portance. An  appendix  mentions  Yerbeek's  book  on  Krakatoa,  and 
adds  to  his  own  previous  reports  170  earthquake  dates,  80  for  1882,  90 
for  1883.  These,  however,  do  not  indicate  so  many  hitherto  unreiK>rted 
earthquakes,  as  many  of  them  refer  to  continuous  series  of  light  shak- 
ings, and  others  give  additional  details  regarding  earthquakes  already 
mentioned  in  his  reports  for  those  years. 

In  his  Fourteenth  Notes  on  American  Earthquakes  {Am.  Jour.  Sci., 
XXIX :  425),  Professor  Bockwood  has  collected  tlie  records  of  earthquakes 
for  1884.  The  list  contains  54  items,  classified  geographically  as  follows : 
Canadian  Provinces,  5;  New  England,  9;  Atlantic  States,  5;  Missis- 
sippi Valley,  7 ;  Pacific  Coast,  21 ;  West  Indies, 2 ;  Central  America  and 
Colombia,  3;  Peru,  2;  Uruguay,  1.  By  seasons  they  were:  winter,  12 
(December, 2;  January,8;  February,2);  spring,  15 (March, 8;  April,7; 
May,0);  summer,  8  (June,  4;  July,  0;  August,  4);  autumn,  19  (Septem- 
ber, 4;  October,  5;  November,  10);  spring  and  summer  together,  23; 
autumn  and  winter  together,  31.  Most  ofthe  shocks  were  light.  The  only 
ones  of  destructive  importance  were :  Xovember  5  and  6,  on  the  Isthmus 
of  Panama  and  in  Colombia,  when  the  damages  were  estimated  from 
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♦2S0,000  to  $400,000,  and  the  church  of  San  Pedro  at  Call  was  wrecked } 
November 22,  at  Lima,  Peru,  where  many  houses  were  injured,  and  August 
10,  in  the  Eastern  and  Middle  States,  when  walls  were  cracked  and  chim- 
neys overthrown.  Two  earthquakes  of  the  year  were  made  the  subject 
of  special  study,  and  maps  of  the  regions  affected  are  given,  showing  the 
isoseismals,  so  far  as  material  for  drawing  them  was  at  hand.  In  the 
earthquake  of  August  10  the  area  of  greater  intensity  is  nearly  ellip- 
tical, extending  from  Ilartiord,  Conn.,  to  West  Chester,  Pa.,  and  the 
conclusion  reached  is  that  this  earthquake  was  due  to  some  rupture  of 
the  strata  underlying  the  immediate  vicinity  of  New  York  City.  On 
September  19  an  earthquake  occurred  in  Ohio  and  Indiana,  affecting 
an  approximately  circular  area  with  a  diameter  of  about  400  miles. 
The  isoseismals  are  much  more  regular  in  this  earthquake  than  in  that 
of  August  10,  and  its  cause  is  referred  to  the  geological  anticlinal 
known  as  the  Cincinnati  arch,  which  crosses  the  western  part  of  Ohio 
from  south  to  north. 

M.  C.  DetaiUe  has  also  published  {I/Astronomie,  1885,  p.  183)  a  list  of 
earthquakes  felt  in  1884.  It  gives  1C5  dates,  and  is  especially  rich  for 
South  American  regions,  including  yery  careful  reports  from  Valparaiso. 
It  gives  reports  of  32  shocks  at  Valparaiso,  none  of  which  are  contained 
in  Rockwood's  nor  in  Fuchs'  lists.  In  regard  to  the  earthquakes  of 
North  America  it  is  much  less  complete  and  often  inaccurate. 

The  catalogue  of  earthquakes  recorded  by  the  Palmieri  seismograph 
at  the  Imperial  Meteorological  Observatory  in  Tokio  is  contained  in 
vol.  vui  of  the  Transactions  of  the  Seismological  Society  of  Japan. 
It  includes  109  shocks  (Nos.  498-60G)  on  dates  between  July  28, 1883, 
and  April  25,  1885.  For  most  of  them  the  force  and  direction  is  given 
in  Palmieti's  scale,  with  the  duration,  but  without  other  information. 

The  following  was  compiled  from  the  records  of  the  Meteorological 
Observatory  in  Tokio.  It  gives  the  total  number  of  earthquakes  re- 
corded in  the  several  months  during  the  ten  years  ending  December 
10,  1884,  as  follows:  January, 53;  February,  50;  March,  73;  April,  43; 
May,  51;  June,  40 ;  July,  30;  August,  27;  September,  15 ;  October,  47; 
November,  51 ;  December,  60.  The  average  per  month  for  the  ten  years 
is  45 ;  that  for  the  six  winter  months  (October  to  March)  is  1)6^  and  that 
for  the  six  summer  months  is  35,  or  about  40  per  cent,  less,  which  gives 
some  support  to  the  notion  that  earthquakes  are  more  frequent  in  winter 
than  in  summer.     (Nature^  xxxi:  322.) 

The  system  of  seismic  observation  established  in  Italy  under  the  di 
rection  of  M.  E.  do  Kossi  includes  twenty-eight  stations  already  in  op 
eration  and  reporting  to  the  Central  Geodynamic  Observatory  at  Eome 
All  are  provided  with  delicate  instruments,  and  study  not  only  the  sen 
sible  earthquakes,  but  also,  and  more  particularly,  those  minute  move 
ments  of  the  ground  which  are  only  recorded  by  the  seismograph 
These  movements  arc  already  distinguished  into  two  classes:  (1)  those 
characterized  by  a  very  rap i<l  vibration;  (2)  those  exhibiting  a  very 
H.  Mis.  15 31 
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slow  wave-like  motion.  {Compt,  Bend.y  C:  758.)  The  work  of  this  obser- 
vatory is  also  described  in  La  Nature  (i:  363),  and  illustrated  by  speci- 
mens of  the  daily  maps  issued  by  the  observatory.  The  mai)s  given  are 
those  illustrating  the  phenomena  of  the  earthquake  which  occurred  near 
Modena  on  February  2G,  1885. 

The  work  of  the  Swiss  Seismological  Commission,  from  its  appoint- 
ment in  1870y  is  summarized  by  W.  M.  Davis  in  Sdenoe  (v :  19G).  Among 
other  things  there  will  be  found  here  the  statement  of  the  scale  of 
intensity  adopted  by  the  Italian  and  Swiss  observers,  and  commonly 
known  as  the  Bossi-Forel  scale.  In  forming  a  number  to  represent 
the  ^^  value"  of  an  earthquake,  it  is  necessary  to  combine  with  the 
intensity-scale  number  others  to  represent  the  area  affected  and  the 
number  of  accessory  shocks.  For  Switzerland  the  areas  are  grouped 
by  diameters  of  5,  50, 100,  and  150  kilometers,  and  the  weak,  medium, 
and  strong  shocks  are  reckoned  separately  (n,  n',  n");  then  the  adopted 
value  is  V=  (intensity  scale  x  area  scale)  -f  n  +  2n'  -f  3n''.  Professor 
Davis  thinks  this  formula  would  be  improved  by  squaring  the  intensity 
number  to  ofGset  the  much  greater  intervals  between  the  upper  numbers 
of  that  scale.    {SciencCy  v:  197.) 

The  third  report  of  the  Swiss  Seismological  Commission,  by  Forel, 
covers  the  years  1882  and  1883.  It  gives  a  detailed  list  of  the  earth- 
quakes observed  during  the  two  years,  with  the  accessory  shocks.  The 
intensity  of  each  earthquake  is  marked  according  to  the  Eossi-Forel 
scale,  and  its  "  value '^  computed  by  the  formula  mentioned  above.  These 
numbers  are  tabulated  and  compared  with  the  mean  of  the  two  years 
1880  and  1881,  and  with  the  separate  numbers  for  those  years.  From 
the  results  the  author  infers  that  there  was  a  maximum  of  seismic 
activity  in  Switzerland  in  1881,  which  a  comparison  of  the  monthly 
values  shows  to  have  been  in  November  of  that  year,  and  that  in  188- 
and  1883  the  activity  was  notably  diminished.  This  was  especially  so 
in  the  latter  year,  in  which  no  earthquake  "value"  reached  even  the 
average  value  for  1881,  and  the  mean  "  value"  for  1883  scarcely  exceeded 
one-third  of  the  mean  value  for  1881.  {Arch,  des  Sci.,  Phys,,  ct  Natj  xiii : 
377.) 

M.  Montessus,  in  transmitting  to  the  French  Academy  his  work  ou 
Central  American  Earthquakes,  published  in  San  Salvador,  states  that 
he  entered  upon  the  work  and  collected  a  large  amount  of  material 
with  the  purpose  of  formulating,  if  possible,  the  rules  by  which  the  in- 
habitants, apparently  from  meteorological  considerations,  announce  in 
advance  the  occurrence  of  an  earthquake.  He  was,  however,  soon  con- 
vinced that  the  connection  between  earthquakes  and  meteorological 
phenomena,  if  any,  is  not  yet  suflOiciently  understood  to  base  predictions 
upon  it,  although  a  hope  is  expressed  that  the  further  study  of  material 
collected  may  give  some  results.    {Compt.  Eend.,  c:  1312.) 

Commenting  upon  the  not  infrequent  observation  that  earthquake 
shocks  are  felt  more  severely  at  the  surface  of  the  earth  than  in  mines, 
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J.  Lo  CoDto  suggests  that  a  reason  for  it  may  bo  fouud  iu  a  principle 
of  wave  motion  publislied  by  Airy  in  1849.  A  normal  sea  wave  strik- 
ing against  a  wall  will  be  reflected,  but  if  a  ^'broken-licaded"  wave  or 
breaker  strike  sach  a  wall  tbe  normal  part  only  will  be  reflecteil,  while 
the  broken  part,  if  it  strikes  perpendicularly^,  will  bo  destroyed,  or  if  it 
strike  at  a  small  angle,  will  then  ran  along  as  a  strong  wave  clinging 
to  tbe  surface  of  the  wall.  He  regards  the  surface  of  the  earth  as  a 
reflector  for  earthquake  waves,  and  notes  that  the  waves  themselves 
are  pre-eminently  broken  waves,  and  hence  ought  to  follow  the  above 
law.    {SdencCj  vi:  540.) 

A  fourteen-page  note  on  the  East  Anglian  earthquake  of  April  22, 
1834,  with  two  maps,  occupied  nearly  the  whole  of  Symon's  Meteorologi- 
cal Magazine  for  May,  1884.  A  full  rei>ort  on  the  same  earthquake  by 
B.  Meldola  and  William  White,  illustrated  by  numerous  photographs^ 
was  read  before  the  Essex  Field  Club  iu  March  1885  (Nature^  xxxi: 
395).  It  forms  a  book  of  225  pages  and  deals  very  fully  with  the  cir- 
cumstances of  the  earthquake.  It  is  divided  into  eight  sections,  of 
which  the  first  is  historical,  giving  a  ciitalogue  offsixty  previous  British 
earthquakes  from  A.  "D,  103  to  1881 ;  the  second  describes  the  method 
of  securing  information,  and  the  third  and  fourth  are  devoted  to  the 
phenomena  of  the  shock.  In  summarizing  this  portion  it  is  stated  that 
^Hhe  main  axis  of  disturbance  extends  on  each  side  of  a  line  about  five 
miles  in  length,  having  a  direction  northeast  and  southwest  from 
Wivenhoe  to  Pelton.''  In  other  portions  of  the  report  the  geological 
relations  are  considered,  the  effect  of  the  shock  on  the  underground 
waters,  and  the  correspondence  in  direction  of  the  seismic  axis  with  fault- 
lines  and  with  the  coast-line  of  Essex.  In  speculating  on  the  cause  of 
the  earthquake  the  authors  only  venture  to  suggest  "a  sudden  rupture 
of  deep-seated  rocks  under  a  state  of  strain";  and  add — "  the  precise  for- 
mation in  which  this  rupture  occurred  cannot  oven  be  conjectured." 
{Nature^  xxxin:  265.) 

Dr.  n.  J.  Johnston-Lavis  announced  the  approaching  publication,  by 
subscription,  of  a  *«  Monograph  of  tho  Earthquakes  of  Ischia,"  a  memoir 
dealing  with  the  seismic  disturbances  in  that  island  within  historic 
times,  with  special  observations  on  those  of  1881  and  1884.  {Nature^ 
XXXI :  563.) 

Before  tho  Seismological  Society  of  Japan,  Professor  Koto  read  a 
paper  on  *' Movements  of  the  Earth's  Crust,"  observed  in  Japan,  con- 
cluding that  the  south  and  east  coasts  aro  gradually  rising,  while  tbe 
north  and  west  coasts  aro  subsiding.  This  i)henomenon  is  no  doubt 
connected  with  the  gr(!ater  seismic  activity  along  tho  eastern  sea- 
board, shown  by  tho  fact  that  almost  all  of  the  earthquakes  felt  at 
Tokio  come  from  the  east  and  southeast.  At  the  same  meeting,  K. 
Sckiya,  who  is  in  charge  of  tho  Seismological  Observatory  of  the  Uni- 
versity of  Tokio,  described  in  detail  the  earthquake  of  October  15, 1854, 
which  aflected  an  area  of  24,728  square  miles,  and  noted  its  similarity 
to  fkat  of  Febmaiy  22,  1880,  both  originating  on  tho  oast  side  of  the 
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Bay  of  Ycdo,  and  both  affecting  tlio  same  area.  {Nature,  xxxi :  515.) 
Commenting  upon  this  same  earthquake,  Prof.  J.  A.  Ewing,  of  Dundee, 
notes  that  the  instrumental  record  shows  an  actual  motion  of  the  ground 
of  4<3  centimeters,  an  amount  which  is  in  most  striking  contrast  with 
the  5  to  7  millimeters  that  previous  experience  in  Japan  had  led  him  to 
regard  as  the  extreme  amount  of  displacement  in  ordinary  Yedo  earth- 
quakes.   {Naturej  xxxi :  581.) 

Early  in  1885  Professor  Ewiug  received  a  grant  of  XlOO  from  the 
Government  grant  committee  with  which  to  institute  observations  of 
earth  movements  at  Ben  Nevis.  ITo  proposes  to  set  up  apparatus  with 
which  to  look  for  earth  tremors,  and  also  for  slow  changes  of  level  of 
the  ground.    {Nature^  xxxi :  298.) 

The  French  Academy  of  Sciences  has  proposed  as  the  subject  for  the 
Vaillant  prize  the  following :  "  To  study  the  influence  which  may  be 
exerted  on  earthquakes  by  the  geological  state  of  a  country,  by  the  ac- 
tion of  water  or  of  other  physical  causes."  The  memoirs  competing 
for  this  prize  are  to  be  delivered  before  June  1, 1880.  {Compt  Rend.,  ci : 
1413.) 

A  second  conlerence  of  persons  interested  in  seismology  was  called  by 
the  Director  of  the  United  States  Greological  Survey,  and  met  in  Wash- 
ington on  November  25, 1885.  The  conference  was  presided  over  by 
Captain  Dutton,  of  the  Geological  Survey,  and  included  Mr.  Hayden,  of 
the  Survey,  Professors  Paul,  of  the  Naval  Observatory,  Mendenhall  and 
Marvin,  of  the  Signal  Service,  Davis,  of  Cambridge,  and  Eockwood,  of 
Princeton.  It  was  agreed  that  the  most  important  advance  in  the  study 
of  seismic  phenomena  was  to  be  reached  through  a  distribution  of  seis- 
moscopes,  with  suflficiently  accurate  clocks,  over  certain  areas  in  the 
United  States  which  have  been  shown  to  be  most  subject  to  such  dis- 
turbances. At  the  same  time  the  organization  of  a  largfe  corps  of  non- 
instrumental  observers  was  thought  desirable.  The  work  of  bibliogra- 
phy was  reported  to  be  in  a  good  state  of  progress,  and  several  seismo- 
scopic  instruments  were  exhibited.    {Science,  vi:  491.) 

SEISMOMETRY. 

In  a  long  paper  printed  in  the  eighth  volume  of  the  Transactions 
of  the  Seismological  Society  of  Japan,  Professor  Milne  has  gathered  a 
detailed  description  of  ten  series  of  experiments  carried  on  at  different 
times  from  1881  to  1884,  for  the  purpose  of  investigating  phenomena  con- 
nected with  earth  vibrations.  The  experiments  were  all  performed  in 
or  near  the  city  of  Tokio,  and  consisted  in  originating  artificial  earth 
vibrations,  usually  by  dropping  a  heavy  weight  or  exploding  dynamite, 
and  then  studying  the  circumstances  of  their  propagation  by  means 
.  of  the  various  seismographs  devised  by  himself  or  Professor  Ewing 
or  Professor  Gray.  Some  of  these  experiments  have  been  already  de- 
scribed elsewhere  by  the  author  {Land.  Phil.  Mag.).  The  paper  is  closed 
by  a  statement  in  six  pages  of  fifty-seven  general  results,  among  which 
are  these  i  The  first  effect  upon  a  seismograph  with  a  single  index  i%  an 
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impulse  in  a  normal  direction,  and  similarly  a  bracket  seismograph  ar- 
ranged to  indicate  normal  motion  begins  its  indications  before  a  similar 
instrument  indicating  transverse  motion,  implying  that  the  normal 
wave  travels  more  rapidly  than  the  transverse.  Near  to  the  origin  the 
normal  motion  is  first  outwards,  then  inwards,  and  the  motion  inwards 
is  greater  and  more  ntpid  than  the  motion  outwards ;  while  at  a  dis- 
tance from  the  origin  the  first  motion  may  be  inwards,  and  the  two 
phases  are  practically  of  equal  amplitude.  Eoughly  speaking,  the  am- 
plitude of  normal  motion  is  inversely  as  the  distance  from  the  origin. 
The  laws  of  transverse  motion  are  practically  the  same  as  those  of  nor- 
mal motion,  but  less  pronounced.  Near  to  the  origin  the  amplitude  of 
the  transverse  motion  is  less,  but  the  period  greater  than  that  of  the 
normal  motion.  Tbe  velocity  of  transmission  varies  from  200  to  600  feet, 
which  is  much  less  than  the  velocities  obtained  by  Mallet  and  Abbot. 

On  October  10, 1885,  Flood  Eock  iu  Hell  Gate  was  blown  up  by  dyna- 
mite. The  preparations  for  this  event  had  been  going  on  for  ten  years, 
and  involved  the  excavation  of  galleries  beneath  the  rock  and  the  storing 
therein  of  nearly  300,000  pounds  of  explosives.  It  was  expected  that 
such  an  explosion  Would  cause  vibrations  of  the  earth  similar  to  an  earth- 
quake, and  as  the  day  for  its  occurrence  approached  preparations  for 
studying  the  propagation  of  this  vibration  were  made  both  by  the  offi- 
cers of  the  Engineers,  under  whose  direction  the  work  was  done,  and  by 
volunteers  from  the  Seismological  Conference  in  Washington,  who  went 
to  New  York  for  the  purpose,  and  established  their  instruments  at  such 
points  in  the  neighborhood  as  were  found  available.  Directors  of  astro- 
nomical observatories  near  New  York  were  also  requested  hy  them  to 
co-operate  by  watching  for  the  arrival  of  the  earth  wave.  {SciencCy  vi : 
315.)  Unfortunately  the  firing  of  the  mine  was  slightly  delayed,  and 
did  not  take  place  until  about  fourteen  minutes  after  the  hour  announced. 
This  delay  interfered  seriously  with  the  observations  of  the  volunteer 
observers,  a  considerable  number  of  whom  gave  up  the  watch  before  the 
explosion  occurred,  either  supposing  that  the  vibration  had  failed  to 
reach  them  or  being  deceived  by  some  local  tremor.  It  was,  however,  • 
caught  at  Princeton,  N.  J.,  and  at  Harvard  College.  The  observations 
obtained  by  the  volunteers  were  quite  discordant,  but  indicate  a  much 
hfgher  velocity  than  was  obtained  by  Mallet,  or  by  General  Abbot  from 
the  Hallett's  Point  explosion  in  1870.  General  Abbot  had  arranged  a 
series  of  observers  to  Patchogue,  L.  L,  in  one  direction,  and  to  West 
Point  in  another,  who  were  in  telegraphic  communication  with  the  firing 
point  at  Astoria.  {Sdencey  VI :  431.)  His  results,  although  also  discord- 
ant, give  velocities  much  higher  than  those  deduced  from  natural  earth- 
quakes.    {Science,  vii:  25.) 

An  instrument  for  the  automatic  registration  of  earth-tremors  and 
earth-tips  is  described  by  John  Milne  {Nature,  xxxii :  250).  Its  essen- 
tial parts  are  a  pendulum  one  meter  long,  suspended  from  a  tripod  about 
5  feet  high,  and  acting  upon  the  short  upper  arm  of  a  light  balanced 
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lever,  wLoisC  loug  arm  touclics  a  strip  of  paper  covered  with  a  film  of 
iodized  starch.  This  paper  is  carried  by  clock-work  beneath  the  point, 
and  every  five  minutes  the  clock  sends  a  galvanic  current  through  the 
pointer  and  leaves  a  dot  upon  the  starch  film.  On  examining  the  rec- 
ords thus  made  he  finds  (1)  sometimes  for  days  the  pointers  are  station- 
ary ;  (2)  sometimes  they  are  in  a  state  of  tremor,  which  may  continue 
for  ten  or  twelve  hours,  and  the  sparks  mark  the  paper  at  many  points 
iu  a  band  several  millimeters  wide;  (3)  sometimes  the  pointer  will  slowly 
wander  from  the  straight  line  and  then  return,  but  the  author  is  not  yet 
certain  whether  this  last  is  due  to  a  slow  earth  tip  or  to  local  causes. 
The  delicate  instrumental  observations  proposed  to  bo  made  in  the 
Tak^shima  mine  were  found  impracticable,  and  it  was  then  proposed  to 
remove  the  instruments  elsewhere. 

K.  Sekiya  has  described  a  form  of  Ewiug's  duplex  pendulum  seis- 
mometer, which  it  is  stated  can  be  made  at  a  cost  of  only  about  $6,  and 
which  gives  indications  agreeing  very  well  with  those  obtained  from  the 
more  elaborate  instrument.    {Trans.  Scis.  Soc.  ofJapan^  viii:  83.) 

Dr.  F.  Du  Bois  has  translated  from  a  paper  received  from  F.  Faura, 
of  Manila,  a  description  of  the  Cecchi  seismograph  constructed  for  the 
observatory  there.  The  apparatus  is  attached  to  the  perpendicular  face 
of  a  marble  slab,  and  consists  of  a  clock,  a  vertical  pendulum,  several 
weights  suspended  by  springs,  and  a  moving  sheet  of  smoked  paper. 
The  whole  is  so  arranged  by  2^  combination  of  levers  and  strings  that 
any  motion,  either  horizontal  or  vertical,  will  start  the  clock  and  will 
put  in  motion  the  smoked  paper,  on  which  the  vertical  pendulum  re- 
cords its  vibrations,  as  does  also  a  spring-suspended  weight.  The 
arrangement  is  complicated,  needs  a  number  of  delicate  adjustments, 
must  necessarily  be  expensive,  and  finally  must  be  entirely  reset  throngh- 
•out  after  every  shock.    (Trans.  Seis.  8oc,  ofJapan^  vin :  90.) 

A  novel  seismograph  is  described  by  M.  Cordenons  in  La  Nature  i: 
237.  It  is  intended  to  record  the  vertical  and  horizontal  shocks, 
their  duration,  and  the  time  of  the  initial  shock.  It  consists  of  two 
^horizontal  pendulums  to  mark  vertical  motions,  and  four  inverted  pen- 
•dulums,  each  of  which  last  is  free  to  fall  only  in  one  direction,  the  four 
motions  being  directed  along  the  four  sides  of  a  square,  so  that  only 
that  one  will  fall  which  is  in  the  direction  of  the  earth's  motion.  The 
fall  of  any  one  of  the  pendulums  suffices  by  a  system  of  cords  to  release 
^  clock  pendulum  previously  fastened  out  of  the  perpendicular,  and  so 
to  start  the  clock.  When  once  the  arrival  of  an  earthquake  shock  has 
been  signaled  by  the  motion  of  some  pendulum,  no  further  record  is 
possible  until  the  instrument  is  reset.  It  is  therefore  a  seismoscope 
rather  than  a  seismograph. 

W.  Werner  has  given  to  German  readers  a  good  account  of  the  re- 
<;ent  appliances  for  the  instrumental  observation  of  earthquakes,  the 
material  for  whicU  is  mostly  drawn  from  Swing's  memoir  on  Earthquake 
JVIeasurement.    (Zeitschr.  fiir  Instrumentenkunde^  v:  217,308.) 
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YOLOANIO  ERUPTIONS  AND  EARTHQUAKES  IN  ICELAND 

WITHIN  HISTOEIO  TIMES.* 


Translated  by  George  II.  Boeiimer. 


Very  littlo  account  is  taken  in  tho  Icelandic  sagas  of  nature  and  its 
phenomena,  yet  already  at  an  early  day  the  volcanoes  of  Iceland  have 
been  mentioned.  The  "speculum  regale,''  written  in  Norway  in  1230- 
1250,  dwells  on  volcanoes  and  hot  springs  in  Iceland,  and  advances  some 
superstitious  ideas  as  to  their  origin.  "The  Icelandic  Annals"  quote 
volcanic  eruptions  and  violent  earthquakes,  but  without  entering  into 
details;  and  a  large  amount  of  information  on  this  subject  exists  only 
in  manu9crix)t. 

The  first  mention  by  foreign  authors  of  tho  volcanoes  of  Iceland  are 
found  in  the  "Topographia  Hiberni®,''  by  Giraldus  Cambrensis  (1187), 
and  in  "Chronicon  de  Lanercost''  (1276),  while  the  earliest  descriptions 
of  the  island  were  given  in  the  fifteenth  and  sixteenth  centuries.  In 
these  the  most  absurd  ideas  regarding  Iceland  and  other  northern  conn 
tries  are  advanced,  and  unlimited  fancies  and  superstitions  are  displayed 
as  regards  the  Hecla.  At  about  the  middle  of  the  sixteenth  century 
the  brothers  Johannes  Magnus  and  Clans  Magnus  wrote  about  Iceland, 
and  at  about  the  year  1000  Oeorg  Peerson  and  Blefhenim  published  some 
volumes  on  the  same  island,  in  which  they  distinguish  themselves  bv 
their  ridiculous  accounts  and  illusions.  They  were  reported  by  the 
Icelandic  scientist,  Arngrimr  J6nssoh  (1568-1048),  who,  in  several  works, 
endeavored  to  give  tho  foreigners  a  correct  idea  of  the  country.  But 
it  is  only  since  the  middle  of  the  eighteenth  century,  and  only  by  tbi* 
efforts  of  Thormodhr  Torfason  (+1719)  and  Arni  Magntisson  (+1730) 
that  the  north  has  commenced  to  take  an  interest  in  tho  language  and 
the  history  of  Iceland.  Ole  Worm  was  the  first,  in  Denmark,  to  write 
something  on  the  remarkable  nature  of  that  country.  Nevertheless  the 
knowledge  of  it  was  but  very  imperfect  until  the  middle  of  the  eighteentb 
century.  In  1746,  Johan  Anderson,  burgomaster  of  Hamburg,  published 
a  volume  on  Iceland,  in  which  he  corrected  many  inaccurate  ideas,  and 
which  was  followed  by  the  publication,  in  1752,  of  Niels  Horrebow's  ex- 
cellent work  "^ilforladelige  Efterretninger  om  Island."  But  no  work 
has  ever  served  a  better  purpose  than  tho  "  Eeise  igjennem  Island,'' 
Soro,  1772,  by  Eggert  Olafsson  and  Bijarni  Palsson;  it  has  been  trans- 

•  Translation  of  the  rdsnmiS  of  "Oversigt  over  de  islaiulsko  Vulkaners  Historic  af 
Th.  Tlxoroddsen,  Laercr  ved  Kcalskolen  paa  Modlinivellir,  Island." 
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lated  into  French  and  German,  and  notwithstanding  its  antiquity,  it  is 
still  the  best  source  of  knowledge  of  this  country.  At  the  close  of  the 
Ia«t  century  the  island  was  visited  by  several  naturalists,  among  whom 
we  mention  K.  Mohr  and  Sveinn  Palsson,  of  whom  the  latter  has  left 
some  still  unpublished  works  on  the  volcanoes  and  glaciers  of  Iceland. 

The  geology  of  Iceland  was  not  thoroughly  studied  until  the  com- 
mencement of  the  nineteenth  century.  Among  those  who  devoted 
themselves  to  this  subject  we  must  mention  G.  S.  Mackenzie  (1810),  C. 
KrugvonNidda  (1833), and  Eugfeuc  Kobert,  who,  in  1835-'3C,  was  a  mem- 
ber of  de  Gaimard's  expedition.  >Steenstrup,nallgrimsson,andSchythe 
visited  Iceland  in  1839-'40,  during  which  period  Steenstrup  investigated 
the  fossil  plants  of  the  miocene  period,  which  later  were  described  by 
Oswald  neer  in  his  "Flora  fossilis  arctica."  Bjorn  Gunnlaugsson  also 
contributed  considerably  to  the  knowledge  of  the  country  by  construct- 
ing, during  the  years  1831-1843,  a  map  of  the  island.  In  1840,  the  year 
following  the  last  eruption  of  Hecla,  the  island  was  visited  by  three 
celebrated  scientists,  R.  Bunsen,  Des  Cloizeaux,  and  Sartori us  v.Walters- 
hausen,  and  during  their  sojourn  they  achieved  considerable  scientific 
results.  Th.  Kjerulf  visited  the  island  in  1850  and  G.  G.  Winkler  in 
1858.  The  geologist,  F.  Zirkel,  who  explored  the  island  in  1860,  fur- 
nished very  valuable  contributions  to  the  knowledge  of  the  rocks  of  Ice- 
land. The  "  Ileise  nach  Island,''  by  Preyer  and  Zirkel,  is  one  of  the  best 
descriptions  known.  PaijkuU  (1867)  constructed  the  first  geological 
map  of  Iceland,  and  F.  Jonstrup,  during  his  two  visits  in  1871  and  1876, 
studied  several  volcanoes  and  sulphur  and  coal  beds. 

Halld6r  Jakobsson  (1734-1810)  was  the  first  to  occupy  himself  with 
the  history  of  the  Icelandic  volcanoes,  but  his  work  has  not  been  of 
much  utility,  on  account  of  the  frequent  inaccuracies  in  the  location  of 
volcanoes  and  the  dates  of  their  eruptions.  G.  Garlieb  was  engaged 
in  similar  studies,  but  his  work,  too,  contains  many  inaccuracies.  Eu- 
gfene  Eobert,  Sabine  Baring-Gould,  and  Zirkel  have  partly  fallen  into  the 
same  mistakes  as  the  preceding  authors.  The  information  having 
mostly  been  obtained  in  an  indirect  way,  it  is  not  to  be  wondered  at 
that  the  results  are  faulty.  The  Icelandic  poet  and  naturalist,  J6na8 
Hallgrimsson,  was  the  first  to  give  a  true  account  of  the  history  of  the 
Icelandic  volcanoes,  but  his  memoir  only  exists  in  manuscript.  Many 
Icelanders  have  given  accounts  of  various  volcanic  eruptions  during  the 
past  century,  but  the  greater  part  of  th(*se  observations  are  still  unpub- 
lished, and  are  preserved  in  libraries  or  otherwise.  As  regards  the 
eruptions  of  the  nineteenth  century,  J.  G.  Schytho  has  given  an  excel- 
lent account  of  that  of  Hecla  in  1845,  and  F.  Jonstrup^has  described 
the  volcanoes  of  Dyngjufjall,  Sveinngjti,  and  Myvatn. 

Notwithstanding  the  many  celebrated  scientists  who  have  visited 
Iceland,  its  geology  is  at  present  but  little  known,  but  this  fijids  an 
explanation  in  the  extent  of  the  country,  in  the  many  difficulties  which 
present  themselves  to  the  traveler,  and  the  liuiited  time  at  their  com- 
mand. 
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LOCATION  OF   THE  ACTIVE  VOLCANOES. 

The  interior  of  Iceland  forms  a  plateau  of  about  630  meters  in  height, 
which,  towards  the  north,  northwest,  and  east,  is  cnt  up  into  a  large 
number  of  fjords  and  valleys;  it  slopes  gently  towards  the  north- 
northeast  (with  a  mean  inclination  of  0°  23'  52"  between  VatnajokuU 
and  the  promontory  of  Tjomes);  and  toward  the  southwest  (with  an 
inclination  of  0^  13'  1"  between  the  plateau  of  Sprengisandr  and  the 
mouth  of  the  Thj6rs&) ;  while  the  steepest  slopes  are  on  the  east  and 
northwest  sides,  where  they  form  abrupt  cliffs  facing  the  sea.  The 
most  elevated  portions  are  covered  with  glaciers,  which  occupy  a 
superficial  surface  of  14,000  square  kilometers;  the  currents  of  lava 
covering  7,400,  of  which  3,400  result  from  the  Od&dahraun.  Two 
chains  of  volcanic  mountains,  the  Eeykjanes  and  the  Snaefellsnes,  ex- 
tend on  both  sides  of  the  Gulf  of  Faxe  easterly  across  the  i)lateau. 
The  formation  of  the  east  and  northwest  portions  of  the  island  is 
mostly  trap,  while  that  of  the  central  portion  is  soft  gravel,  with  banks 
of  palagonite,  a  formation  in  which  the  volcanic  phenomena  seem  to 
be  prevalent.  Volcanic  eruptions  appear  to  be  confined  to  two  locali- 
ties, one  in  the  south  of  the  island,  running  southwest  to  nortlieast, 
and  the  other  in  the  north,  running  from  south  to  north.  Eruptions 
of  trachyte  have  occurred  in  the  eastern  portion  of  the  island.  Glacial 
and  alluvial  deposits  cover  large  spaces.  There  are  a  large  number 
of  extinct  volcanoes ;  but  we  shall  confine  ourselves  to  those  which 
have  been  active  within  historic  times. 

We  may  distinguish  eight  groups  of  active  volcanoes  in  Iceland : 

(1)  Oroup  of  SnaefelUnes  (Eldborg). 

(2)  Group  of  the  Hecla  (Hecla,  Eandhnkambar). 

(3)  Oroup  ofBeyl^anes  (Thurrdrhraun,  Trolladi^ngja,  Eldeyjar). 

(4)  Oroup  ofKatla  (Katla,  Eyjafjallajokull*). 

(5)  Oroup  of  Yarmdrdalr, 

(6)  Oroup  of  the  volcanoes  south  of  the  VatnajokuU  (OraefajokuU, 
Skeidhardrj5kull,  Grimsvatn,  Sidhujokull). 

(7)  Oroup  of  the  volcanoes  of  Odddahraun  (KverkQall,  D^fngjufjall, 
Sveinagj^). 

(8)  Oroup  of  the  volcanoes  of  M^vatn  (E^rafla,  Leirhntikr,  Hrossa- 
^alr,  BJarnarfiag,  Dalfjall). 

(1)  Oroup  of  Snaefellsnes, — The  only  active  volcano  in  this  group  is 

Xiie  Eldborg  (04©  47'  Lat.  N.,  34©  54'  Long.  W.  of  Copenhagen),  which 

Wkt  about  the  year  960  threw  out  from  a  crater  of  200  meters  in  diameter 

»nd  53  meters  depth  a  current  of  lava  11 ,300  meters  long  by  3,770  meters 

wide. 

(2)  Oroup  of  the  Hecla.— The  Hecla  (C3o  59'  N.  Lat.  and  32©  19'  Long. 


•  Jokull  is  the  Icelandic  word  for  ^jlaoier.  Eyjafjallajoknll,  for  inb'tance,  sigiiitioi 
the  glacier  of  Eyjafjall,  but  at  tbe  same  time  serves  to  designate  the  volruno  or 
mountain  of  that  name. 

n.  Mis.  15 32 
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W.  of  CopenbageD)  is  the  most  celebrated  of  the  Icelandic  volcanoes. 
It  has  been  studied  by  Schythe  and  Kjemlf.  It  is  located  on  a  chain 
of  23,000  meters  in  length,  rises  in  three  or  four  terraces  to  a  height  of 
1,556  meters,  and  is  snrroanded  by  large  lava  beds  of  680  square  kilo- 
meters in  extent.  A  little  below  the  summit  are  craters  which,  in  1845, 
were  formed  in  a  crevice  running  southwest  to  northeast.  Parallel 
with  the  Hecla  emerge  from  the  lava  five  ridges  of  soft  gravel  stone, 
all  running,  partly  disconnected,  from  southwest  to  northeast;  in  the 
midst  the  Hecla  rises  on  a  base  of  630  meters.  The  largest  streams  of 
lava  are  found  on  the  east  slope  of  the  Hecla,  on  which  side  the  base 
also  is  more  elevated  than  on  the  west  side.  Several  series  of  craters 
appear  around  the  Hecla,  and  at  the  foot  of  the  chains  of  soft  gravel 
stone.  At  Torfajokull,  to  the  east  of  the  Hecla,  the  remarkable  trachyte 
lava  current  of  Hrafntinnuhraun*  is  met  with.  The  Hecla  has  had 
eighteen  eruptions  within  historic  times. 

The  Eandliukambar  (64°  12'  N.  Lat,  32o  25'  Long.  W.  of  Copenhagen) 
is  a  volcano  extending,  like  the  Hecla,  in  a  direction  southwest  to  north- 
east. Only  one  eruption  (in  1343)  is  known  to  have  occurred,  whereby 
a  formerly  very  fertile  valley  became  covered  with  ashes  and  pumice 
stone. 

(3)  Group  of  Reykjanes, — The  peninsula  of  Reykjanes  should  be  con- 
sidered a  continuation  of  the  Hecla.  It  is  composed  of  stratified 
masses ;  gravel,  alternating  with  trap-rock,  forming  xilateaus  of  about 
125  meters  in  height,  completely  covered  with  lava,  from  which  rise,  in 
a  direction  from  southwest  to  northeast,  a  series  of  volcanoes  and  cones 
of  scoria,  reaching  to  a  height  of  630  meters,  containing  several  hot 
springs  and  solfatares.  Here,  in  N.  Lat.  64^  and  W.  Long.  33°  55',  one 
meets  with  the  lava  stream  of  Thurrdrhraun^  dating  from  the  year  1000. 
It  started  from  two  craters  situated  in  the  northwest  portion  of  the 
Hellisheidhi  and  extended  to  a  distance  of  15  kilometers.  In  its  south- 
east portion,  4  kilometers  long,  it  has  an  inclination  of  only  1^  50%  but 
it  then  descends  with  an  inclination  of  24^  to  30^,  and  from  a  height 
of  140  meters  into  the  plain  of  Olftis.  Nearly  in  the  middle  of  the 
peninsula,  in  63^  66^  N.  Lat.  and  349  14'  Long.  W.  of  Copenhagen, 
there  rises  to  the  northwest  of  the  solfatare  of  Krisnvik  the  volcano 
of  Trolladjngja,  The  Icelandic  annals  mention  six  eruptions  of  the 
TrSllad^ngja,  which  have  been  credited  to  the  volcano  of  Odddha- 
hraun  of  the  same  group,  but  which,  according  to  the  investigations  of 
Jonds  Hallgriinsson,  appear  to  be  those  of  the  Reykjanes.  On  the 
southwest  point  of  Reykjanes  are  several  hot  springs,  and  in  the  same 
direction,  about  llj  kilometers  from  the  coast,  a  series  of  volcanic 
islands,  known  under  the  name  of  Fugles  Kjaer  or  Eldegar^  in  the 
neighborhood  of  which  several  submarine  eruptions  have  occurred. 

(4)  Group  0/ ITafJa.— Upon  the  grand  glaciers  of  M^rdalsjokuU  (1,320 
square  kilometers),  separating  the  district  of  Skaptafell  (Skaptafells- 

_    . « 

*  Hraan  designates  in  Icelandic  a  current  of  lava. 
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syssel)  fix)m  that  of  Eangdrvalla,  are  located  two  centers  of  eruption, 
the  EyjafjallajokuU  and  the  Katla.  The  neighborhood  of  this  group 
consists  of  sandy  deserts  and  bowlders,  which  have  their  origin  in  the 
glacial  movement  and  in  volcanic  eruptions.  The  configuration  of 
several  districts  have  in  this  manner  been  entirely  changed  within  his- 
toric times.  The  combined  power  of  the  glacial  movement  and  of  the 
Tolcauoes  is  plainly  seen  in  many  instances.  At  one  place  where  for- 
merly quite  a  considerable  fjord  existed,  there  is  at  present  a  desert,  and 
several  small  mountains  which  formerly  rose  from  the  coast  are  at 
present  quite  a  distance  away  from  the  sea.  The  Eyjali^allajokull 
(630  37'  N.  Lat.  and  W.  Long.  32©  16'  18"),  to  the  wee^t,  is  a  truncated 
cone  of  1,706  meters  in  height.  The  principal  crater  has  tumbled  in 
and  is  filled  up  with  ice.  The  eruption  of  1821  took  place  from  a  crevice 
of  about  50  meters,  on  the  northwest  slope  of  the  mountain.  The  Katla 
(63^  37'  If.  Lat.,  31^  35'  W.  Long,  is  a  deep  crater,  situated  in  the  east- 
em  portion  of  the  M^rdalsjokull,  and  ordinarily  filled  with  ice.  It  has 
several  times  been  attempted  to  closely  examine  this  volcano,  but  always 
m  vain. 

From  the  Katla,  descending  to  the  base  of  the  glacier,  extend  two 
valleys,  the  one  in  a  southeasterly  direction,  towards  the  M^ixlalssandr, 
beyond  the  isolated  mountain  Hafrsey,  the  other  one  in  a  southwesterly 
direction,  towards  the  S61heimasandr.  The  greater  part  of  the  water- 
courses issuing  from  the  glaciers  at  the  time  of  the  eruptions  descend 
through  the  valley  to  the  southeast;  still  some  few  find  their  way 
through  the  southwesterly  valley.  The  eruptions  which  in  the  annals 
have  been  ascribed  to  the  M^rdalsjokull,  MidhdalsjokuU,  HefdhajokuU, 
Selheimajokull,  and  Katla,  should  all  be  credited  to  the  Katla,  since 
all  these  names  have  been  given  to  the  same  volcano.  Several  districts 
and  a  large  number  of  farms  have  been  destroyed  by  the  eruptions  of 
the  Katla.  Neither  the  Katla  nor  the  other  ice-covered  volcanoes  in  the 
south  of  Iceland  have  ever  emitted  any  lava.  This,  next  to  the  Hecla, 
is  the  most  active  volcano,  twelve  or  thirteen  eruptions  having  been 
recorded  within  historic  times. 

(5)  Oraup  of  Varmdrdalr, — ^The  most  violent  eruptions  ever  recorded 
in  Iceland  within  historic  times  occurred  in  1783,  to  the  northeast  of 
the  glacier  of  M;frdalr,  in  the  neighborhood  of  the  sources  of  the 
Skaptd.  These  eruptions  issued  from  a  large  number  of  craters,  situ- 
ated to  the  southwest,  north,  and  east  of  Mont  Laki  (64P  2'  N.  Lat),  and 
throughout  a  valley  named  Varmdrdalr,  and  not  from  the  Skaptdrjo- 
kull,  as  mentioned  in  most  geological  manuals,  although  it  is  not  implied 
that  on  other  occasions  eruptions  have  not  taken  place  from  craters  in 
that  region  of  glaciers.  The  craters  which  occupy  our  attention  in  the 
present  case  are  but  imperfectly  known.  Magntis  Stephensen  (1784)  and 
Sveinn  Pdllson  (1794)  examined  several  of  them  superficially.  Those  of 
the  valley  of  Varmdrdali*  extend  throughoftit  a  length  of  about  15  kilom- 
eters.   The  currents  of  lava  which  were  formed  are  the  most  extensive 
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ever  produced  in  the  world  in  any  single  eruption  within  historic  times. 
They  cover  a  track  of  397J  square  kilometers,  and  in  several  places  are 
from  157  to  188  meters  thick.  The  lava  spread  towards  the  south  in 
two  branches,  the  westerly  one,  83  kilometers  long,  into  the  *yed  of 
the  Skaptd,  and  the  easterly  one,  38  kilometers  long,  into  that  of  the 
Hoerf6sflj6t.  According  to  Lyell  its  volume  is  considerably  larger 
than  that  of  Mont  Blanc;  its  mean  inclination,  according  to  Elie  de 
Beaumont,  is  0^  30' ;  but  in  the  absence  of  exact  measurements  these 
figures  can  be  relied  on  only  approximately. 

(6)  Group  of  volcanoes  south  of  the  VatnajokuU, — On  the  south  side  of 
the  VatnajokuU,  in  an  unknown  desert,  are  several  volcanoes,  but  none 
of  them  have  as  yet  been  examined,  and  even  their  exact  location  is  not 
known,  with  the  exception  of  the  highest  mountain  in  Icclaud,  the 
OrafajohiU,  or  Hnappafellsjokull  (049  0'  48"  N.  Lat.  and  29o  20'  16'' 
Long,  west  of  Copenhagen),  which  rises  like  a  promontory  on  the  south 
brink  of  the  VatnajokuU  to  a  height  of  1,960  meters.  Formerly  human 
habitations  extended  to  the  foot  of  the  glacier,  but  these  regions  have 
been  completely  devastated  b}'  the  eruption  of  1349.  P4lsson  ascended 
the  Oraefajokull  in  1793.  From  all  sides  extend  large  glaciers  down  to 
the  low  lands.  To  the  west  of  the  Onefajokull  is  the  glacier  of  Skei- 
dhardrjokully  and  still  farther  to  the  west  that  of  Sidhujokull;  between 
these  is  the  lake  of  Orimsvdtn.  The  annals  mention  several  eruptions 
in  this  region,  but  exact  data  are  wanting. 

(7)  Oroup  of  volcanoes  of  Odddhahraun. — To  the  north  of  the  Vatna- 
jokuU is  the  grand  lava  current  of  Odddhahraun^  covering  a  surface  of 
3,400  square  kilometers,  and  on  which  a  considerable  number  of  craters 
and  volcanoes  are  located,  the  greater  part  of  which  are  still  unexplored. 
The  height  of  the  Odddahraun,  above  the  sea,  at  the  foot  of  the  Vatnajo- 
kuU, is  942  meters,  but  on  the  inner  side  only  471  meters.  To  the  north 
of  the  VatnajokuU,  in  W.  Long.  29^  30',  is  the  volcano  Kverkfjall^  from 
which  eruptions  took  place  in  1717  and  1873,  and  likely  quite  frequently 
within  historic  times.  To  the  northwest  of  the  Kverkfjall  rises,  at  an 
elevation  of  1,400  meters  above  the  sea  level,  the  volcanic  group  of 
D^gjufjall^  explored  by  F.  Jonstrup  in  1876.  These  mountains  encircle 
the  valley  of  Asl^a^  which  has  a  surface  of  about  57  square  kilometers,, 
and  an  altitude  of  1,100  to  1,200  meters.  The  ground  is  covered  with 
lava  beds  having,  in  the  east,  towards  the  opening  of  the  valley,  an  in- 
clination of  1^  26'.  In  the  southeast  angle  of  Askja  an  abyss  of  230^ 
meters  depth  has  formed,  in  the  middle  of  which  is  found  a  circular 
lake  of  1,200  meters  in  diameter,  with  a  water  temperature,  in  1876,  of 
22^  C.    On  the  sides  of  this  pit  are  craters  which  erupted  in  1875. 

To  the  north  of  the  Dj^ngjuljall  mountains,  to  the  west  of  Jokulsd  i 
Axarfirdhi,  in  a  flat  and  sterile  plain,  named  il^atnsoraefiy  in  which 
there  are  some  ancient  craters,  an  eruption  took  place  in  1875  in  the 
crevice  of  Sveinagjd,  in  the  midst  of  a  grassy  plain,  whereby  a  current  of 
lava  was  created,  23,000  meters  long  and  1,900  meters  wide,  the  volume 
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of  which,  jMJCoriling  ti)  F.  Jonstrnp,  represents  310,000,000  of  cubic 
meters.  Th**  craters  are  divided  into  three  groups,  of  which  the  south- 
erly is  476  meters,  and  the  northerly  422  meters  above  tea  level.  The 
higfaent  crater  extended  in  1876  to  34  meters  above  the  plain. 

(8)  Group  of  the  volcanoes  of  Mijvatn, — The  surroundings  of  the  lake 
M,v  vatn  constitute  a  very  remarkable  volcanic  region ;  it  is  nearly  entirely 
oovered  with  lava  beds  strewn  over  with  craters,  which  give  it  the  ap- 
pearance of  a  lunar  landscape.    To  the  east  of  the  farm  of  Reylcjaklidh 
stretches  out  a  long  chain  which  terminates  in  the  volcano  of  Leirhnnlcrj 
in  the  neighborhood  of  which  the  grand  eruptions  of  1724-1730  took 
placis.     Into  the  same  period  fall  other  eruptions,  issuing  from  the 
Krafla^  to  the  east  of  the  Leirhntikr,  from  the  HrossadalVj  the  Bjarnar- 
Jiagj  and  from  another  crater  in  the  vicinity  of  the  Beyhjahlidhariel^  on 
the  east  slope  of  the  chain  of  Dalfjall^  cj'aters  all  within  a  short  dis- 
tance from   each  other  and  in  a  right  line  south  of  the  Leirhnukr. 
Several  extensive  solfatares  occur  in  the  vicinity,  especially  at  Ndma- 
fjall.    The  annals  mention  besides,  still  without  indicating  the  locality, 
several  eruptions,  the  greater  part  of  which  undoubtedly  have  taken 
place  in  the  unknown  regions  which  surround  the  YatnajokuU. 

The  various  lists  indicate  quite  a  number  of  volcanic  eruptions  in 
sections,  in  which,  according  to  the  annals,  such  phenomena  have  not 
occurred  within  historic  times.  Likewise  one  might  discard  the  fol- 
lowing localities  as  places  of  eruption :  Asmundarntipr,  Thdreyjarniipr, 
Hofsjokall,  Balvjokull,  Theistareykir,  Fremri-Mmar,  Hvertjall,  Sand- 
iellsjokuU,  Mosfell,  Herdhnbreidh,  Skapt&rjokull,  Breidhamerkrjokull, 
Th6rsmork,  and  Torfajoknll.  It  is  true,  there  are  craters  in  some  of 
these  localities,  but  there  is  not  one  historical  proof  of  their  eruptions. 
The  foreign  publications  repeat  many  errors  relative  to  the  situations 
of  the  volcanoes  of  Iceland,  caused  by  the  imperfect  knowledge  which 
their  authors  possessed  of  the  topography  of  this  country. 

CHBONOLOOIOAL  LIST  OP  VOLCANIC  ERUPTIONS  AND  EARTHQUAKES 

IN  ICELAND. 

900  (approximately).  Eruption  of  the  Katla,  The  entire  region  from 
the  Eyjar&  and  the  H61msd  to  the  river  Kdim,  north  of  the  Alptaver, 
and  the  district  i)f  Dynsk6gahverfl  were  completely  devastated.  At 
about  the  same  time  the  sandy  plain  of  S6lheima  appears  to  have  been 
subjected  to  the  action  of  water  and  ice,  whereby  the  course  now  called 
Jokulsd  &  S61heimasamli  seems  to  have  been  formed.  Several  list^ 
multiply  this  eruption,  dating  them  in  894  and  934,  but  there  is  no  cer- 
tainty as  to  the  correctness  of  these  dates. 

950  (approximately).  Eruption  of  the  Eldhorg  and  formation  of  the 
lava  current  of  Borgarhrann.  The  farm  of  Hripr  formerly  stood  on 
the  site  of  the  present  cra^^^r. 

1000.  Ernption  on  the  Hellisheidhi  and  formation  of  lava  stream  of 
Thurrdrhnuui. 
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1013.  Baithquako,  causing  the  loss  of  eleven  lives. 
.  1104.  First  eruption  of  the  Hecla. 

1151.  First  eruption  of  the  Trolladyngja.  Several  buildings  were 
destroyed  by  shocks  of  earthquake. 

1157.  Second  eruption  of  the  Heclaj  on  the  19th  of  January,  and  earth- 
quake shocks,  causing  the  death  of  several  persons. 

1167.  Earthquake  at  OrimsneSj  with  a  loss  of  nineteen  lives. 

1182.  Earthquake.     Eleven  people  killed. 

1188.  Second  eruption  of  the  Trolladyngja. 

1206.  Third  eruption  of  the  HecUiy  December  4,  lasting  until  the  fol- 
lowing spring. 

1211.  Submarine  eruption  near  Eldeyjar^  southwest  of  Eeykjanes. 
Several  new  islands  formed  and  others  disappeared.  In  the  soath  of 
Iceland  an  earthquake,  whei^by  eighteen  people  lost  their  lives. 

1222.  Fourth  eruption  of  Hecla. 

1225.  Eruption  in  some  unknown  locality.  The  winter  of  this  year 
is  called  "  the  winter  of  sand.'' 

1226.  Second  submarine  eruption  to  the  southwest  of  Beylcjanes, 
1231.  Third  submarine  eruption  to  the  southwest  of  Reykjanes. 
1238.  Fourth  submarine  eruption  to  the  southwest  of  ReyJcjanes. 
1240.  Fifth  submarine  eruption  to  the  southwest  of  BeyJganes.    Ac- 
cording to  Gisli  Oddsson  half  of  the  peninsula  was  destroyed. 

1245.  Second  eruption  of  the  Katla.  Torrents  of  water  were  thrown 
upon  the  plains  of  S61heima  and  the  fields  were  covered  with  cinders 
to  a  thickness  of  16  centimeters. 

1260.  Violent  earthquake  shocks  in  the  north  of  Iceland. 

1262.  Third  eruption  of  the  Katla.  The  volcano  hurled  out  a  mass 
of  water,  ice,  and  stones,*  which,  it  is  said,  raised  the  Sdlheimasandr 
38  meters.  (!) 

1294.  Fifth  eruption  of  the  Hecla,  accompanied  by  violent  earth- 
quakes and  formation  of  crevices.  The  water  in  the  wells  assumed  a 
milky  white  color  and  the  Eang^  changed  its  course.  The  rivers  were 
covered  with  dross,  which  the  currents  carried  a«  far  as  the  Faroe 
Islands.  Several  hot  springs  disappeared  on  this  occasion,  while  others 
were  formed. 

1300.  Sixth  eruption  of  the  Hecla^  on  the  10th  of  July.  This  was  one 
of  the  most  violent  actions  of  this  volcano.  The  cinders  thrown  out 
were  carried  by  the  prevailing  southwest  winds  to  the  north  of  the 
island,  where  they  caused  great  destruction,  which  was  followed  by  a 
famine.  For  two  days  complete  darkness  prevailed,  and  the  Hecla 
underwent  considerable  changes.  On  the  30th  December  an  earth- 
quake destroyed  the  farm  of  Skardh.  Five  hundred  people,  mostly  in 
the  north  of  the  island,  died  of  the  consequences  of  this  eruption. 

*  These  torrents  of  water,  ice,  stones,  gravel,  and  sand,  produced  by  the  voloanio 
emptions  in  Iceland,  are  called  **  Jokellob." 
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1308.  Earthquakes  in  the  south  of  Iceland,  destroying  eighteen  farms 
and  killing  six  people. 

1311.  Fourth  eruption  of  the  Katla,  on  the  25th  of  January,  com- 
pletely ravaging  the  district  of  L4geyjarhverfi.  Earthquake  shocks  on 
the  10th  and  11th  of  January  destroyed  fifty-one  farms. 

1332.  Eruption  in  the  vicinity  of  the  district  of  Sidha  on  the  2<1  of 
December.    The  exact  spot  has  not  been  located. 

1339.  Earthquake  on  the  22d  of  May,  in  the  south  of  the  island,  de- 
stroying a  number  of  farms  above  Skeidb,  F16i,  Holtamannahoeppr, 
and  between  the  Thj6rs4  and  the  Eystri  Hangd.  In  the  mountains  of 
Hengil  a  hot  spring  appears,  with  a  circumference  of  75  meters. 

1340.  Third  eruption  of  the  TrolladynQJa. 

1341.  Seventh  eruption  of  the  Hecla^  on  the  10th  of  May,  accompanied 
by  an  enormous  fall  of  cinders,  which  devastated  several  districts  in  the 
surrounding  country,  while  at  the  same  time  an  earthquake  destroyed 
several  farms.  In  the  same  year  an  eruption. of  the  Oraefajokull  is 
mentioned. 

1343  (approximately).  Eruption  of  the  Randhukambar.  In  the  adjoin- 
ing valley  of  Thj6rs4rdalr  eleven  farms  were  completely  destroyed. 
Of  some  of  them  the  ruins  are  still  in  existence. 

1340.  Second  eruption  of  the  Oraefajokull^  which  devastated  five 
fertile  districts  (Herreder).  After  the  ice  covering  the  mountains 
began  to  melt,  the  torrents  thus  formed  swept  away  forty  farms  and 
two  churches,  and  those  which  bent  their  course  towards  the  sea  carried 
such  a  quantity  of  sand  and  gravel  that  a  beach  had  formed  after  the 
eruption  at  a  place  where  before  the  water  had  a  depth  of  bQ  meters. 
Some  lists  give  the  dates  of  this  eruption  in  the  years  1350  and  1362, 
respectively. 

1360.  Fourth  eruption  of  the  Trollad^ngja.  Pumice  stone  was  car- 
ried westward,  towards  the  sea,  as  far  as  M^rar,  and  the  eruption  was 
plainly  visible  at  Snaefellsnes. 

1370.  Earthquake,  causing  the  tumbling  down  of  twelve  farm-houses 
in  Olfus. 

1380 -'OO.  Eighth  eruption  of  the  Hecla,  The  principal  eruption  took 
place  from  two  new  craters  which  opened  below  the  farm  of  Skardh. 
It  lasted  to  the  middle  of  the  year  1390  and  destroyed  two  farms.  The 
same  year  saw  the  fifth  eruption  of  the  Trdllad^naga  and  one  of  the 
Sidhjbkull, 

1301.  Earthquakes  at  Qrim%nes^  F16i,  and  Olfus  which  were  felt  to  the 
northwest  as  far  as  Holtavordhuheidhi.  F5urteen  farms  were  seriously 
damaged  and  three  houses  caved  in. 

1416.  Fifth  eruption  of  the  Katla,  with  a  considerable  fall  of  ashes. 

1422.  Sixth  submarine  explosion  southward  of  Reykjanea,  A  new 
island  was  formed,  which  later  on  disappeared  again. 

1436.  Ninth  eruption  of  the  Heclaj  resulting  in  the  destruction  of 
eighteen  farms  during  one  morning. 
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1477.  Eruption  in  an  uninhabited  region ;  in  the  north  of  the  island 
a  heavy  fiEill  of  ashes  followed  by  a  famine. 

1610.  Tenth  eruption  of  the  Hecla,  on  the  25th  of  July.  Large  masses 
of  lava  were  thrown  to  a  distance  of  several  miles,  killing  several  peo- 
ple. In  the  same  year  the  sixth  eruption  of  Trolladyn^a  is  recorded. 
These  eruptions  were  followed  bj^  dangerous  epidemics,  to  which  many 
people  fell  victims. 

1540.  Earthquake  at  Olfus^  in  the  commencement  of  June.  Several 
farms  were  more  or  less  injured. 

1552.  Earthquake  on  the  2d  of  February. 

1554.  Towards  the  end  of  May  the  eleventh  eruption  of  Recla^  or 
rather  of  the  mountain  chain  forming  its  northeastern  continuance.  The 
eruption  lasted  six  hours,  and  the  shocks  of  earthquake  were  so  fre- 
quent that  the  people  quitted  their  houses  and  took  up  their  abodes  in 
tents. 

1578.  On  the  1st  of  November  the  twelfth  eruption  of  Hecla^  which, 
although  feeble,  was  accompanied  by  violent  shocks  of  earthquakes 
which  destix>yed  several  farms  at  Olfus. 

1580.  Sixth  eruption  of  the  Kaila,  on  the  11th  of  August  Destruction 
of  several  farm-houses,  but  no  loss  of  life.  The  current  of  water,  ice, 
sand,  and  rocks  (Jokellob)  thrown  out  by  the  volcano  took  a  southeast- 
erly course. 

1581.  On  the  30th  of  May,  earthquake  at  Rangdrvellir^  demanding 
several  victims. 

1583.  Seventh  submarine  explosion  southwest  of  Beykjanes, 

1584.  Violent  earthquake. 

1597.  Thirteenth  eruption  of  Hecla^  commencing  on  the  3d  of  Janu- 
uary  and  lasting  until  March,  while  vapor  was  .emitted  until  July. 
Eighteen  columns  of  fire  rose  above  the  mountain,  the  cinders  scat- 
tered over  more  than  half  the  country,  in  the  west  as  far  as  Borgarf- 
jordhr,  to  the  east  as  far  as  L6n,  and  to  the  north  as  far  as  B4rdharvalr, 
and  during  twelve  hours  the  detonations  were  audible  at  the  extreme 
north  of  Iceland.  The  eruption  was  accompanied  by  earthquakes, 
which  destroyed  several  farm-houses  at  Olfus.  A  large  hot  spring  (the 
Little  Geyser)  south  of  the  farm  of  Beykir  disappeared,  but  another  one 
opened  on  the  north  side. 

1598.  On  the  10th  of  November,  the  third  eruption  of  OraefajokuU 
and  eruption  at  Orimsvatn  (t),  A  northeast  wind  carried  the  ashes  as 
far  as  the  EyjaQordhr. 

1012.  Eruption  of  the  Eyjitfjallajokull  on  October  12. 

1013.  Violent  earthquakes  in  the  south  of  Iceland;  destruction  of 
many  farm-buildings. 

1018.  Earthquake  at  Thingetpars^sla,  continuing  from  autumn  until 
Christmas.  One  shock  broke  down  four  buildings  and  produced  a  num- 
ber of  large  crevices. 

1019.  Fourteenth  eruption  of  ffecla  towards  the  end  of  July.    The 
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asbes  carried  northward  by  a  soathwesterly  Wind  produced  an  intense 
darkness. 

1624.  Earthquake  at  Fldi  in  November ;  two  farm  buildings  were 
destroyed  and  a  large  number  damaged. 

1625.  Seventh  eruption  of  Katla^  from  the  2d  to  the  14th  of  Septem- 
ber. The  "  Jokellob^  inundated  the  plain  of  Alptaver  and  surrounded 
the  ThyJckvabaejarJclaustr  and  neighboring  farms.  The  ashes  were  car- 
ried as  far  as  Bergen,  Norway.  At  Skaptdrhunga  they  collected  knee- 
deep.    Two  districts  were  ruined. 

1630.  Earthquake  to  the  east  of  Thjdrsa  in  winter ;  six  lives  lost. 

1632.  Earthquake  in  the  fall. 

1633.  Earthquake  in  the  south,  above  Olfus. 

1636.  Fifteenth  eruption  of  JTec/a,  lasting  from  the  8th  of  May  until 
the  following  winter.  Thirteen  craters  were  formed.  The  ashes  were 
carried  to  the  southeast. 

1638.  Eruption  in  an  unknown  locality  in  the  east  of  Iceland.  The 
water-courses  in  that  section  carried  to  the  sea  large  pieces  of  pumice- 
stone. 

1643.  Earthquake  near  Christmas. 

1657.  Earthquake,  overthrowing  several  fl»rm  buildings  at  Flj6pehlidh. 

1658.  Earthquake  on  Easter  day. 

1660.  Eighth  eruption  of  Eatla,  lasting  from  the  3d^to  the  12th 
November.  The  powerful  **J5kell6b"  carried  to  the  sea  enormous 
masses  of  ice,  rocks,  and  gravel  to  such  an  extent  that  the  large  sand 
plains  at  the  foot  of  the  Katla  were  completely  inundated  and  resembled 
a  stormy  sea.  The  presbytery  and  the  church  of  Hofdhabrekka  were 
torn  away  by  the  waters,  the  farm  of  Hofdhi  completely  demolished, 
and  four  other  farm  buildings  damaged  to  a  considerable  degree.  Fish- 
ing grounds  of  38  meters  depth  were  filled  up  by  the  eruption  and 
formed  a  dry  beach. 

1661.  Earthquake  in  summer. 
1668.  Violent  earthquakes  in  winter. 

1671.  Earthquakes  at  Orimsnes  and  Olfus;  several  buildings  foil  in. 

1681.  Eruption  of  the  Skeidhardrjokull 

1685.  Eruption  in  the  vicinity  of  lake  Orimsvtan. 

1693.  Sixteenth  eruption  of  Hecia  from  four  craters ;  very  violent, 
and  lasting  from  the  13th  of  February  until  August.  It  was  accom- 
panied by  shaking  of  the  earth,  which  was  even  noticeable  on  the  sea. 
The  volcano  emitted  blocks  of  lava  of  the  size  of  houses ;  the  ashes 
spread  all  over  the  island  and  were  transported  as  far  as  Norway  and 
Scotland,  while  the  pumice-stone  was  carried  by  the  streams  and  cur- 
rents as  far  as  the  Faroe  Islands. 

1706.  Very  violent  earthquakes  in  the  south,  on  the  1st  and  20th  of 
April,  above  Olfus  and  at  Fldij  where  twenty-four  large  farms  and  a 
number  of  smaller  buildings  were  overthrown.  The  trembling,  with 
diminishing  force,  was  felt  beyond  the  Hecla,  at  Snaefellsnes. 
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1716.  Eruption  in  tho  vicinity  of  lake  Qrimsvatn. 

nil.  Eruption  of  the  KverJcffall  on  the  17tli  of  September.  A  large 
portion  of  tbe  country,  to  the  north  and  east,  was  covered  with  ashes, 
and  the  Jokulsd  i  Axarfirdhi  carried  to  the  sea  large  quantities  of 
pumice-stone. 

1721.  Ninth  eruption  of  Kaila^  commencing  on  the  11th  of  May  with 
a  great  "  Jokellob.^  The  blocks  of  ice  carried  down  to  the  sea,  and  fill- 
ing it  to  a  depth  of  from  130  to  150  meters,  formed  a  barrier  to  a  dis- 
tance of  three  nautical  miles  from  tho  shore.  A  turfcovered  ridge  of 
rock  of  about  24,000  square  meters  was  cut  away  on  being  struck  with 
this  giant  force.  A  rocky  pinnacle  of  38  meters  in  height  was  also 
carried  away,  and  the  large  cavern  of  Sklpahellir  completely  filled  up 
with  gravel.  The  wind  carried  the  ashes  to  the  west )  and  at  Saurbaer, 
upon  the  Hvall^ardharstr5nd,  150  kilometers  distant,  the  darkness  was 
so  intense  as  to  prevent,  at  broad  noon,  the  distinguishing  of  letters  in 
a  book.  The  sailors  of  Beykjanes,  188  kilometers  from  the  Katla,  were 
barely  able  to  find  the  entrance  of  the  harbor  at  the  beginning  of  the 
eruption.    It  lasted  during  the  summer  and  fall. 

1724-'30.  During  this  period  sevorar  eruptions  took  place  in  the 
vicinity  of  lake  Mjjvatn. 

1724.  Eruption  of  the  Erafla,  17th  of  May.  The  crater  of  Viti,  on  the 
west  slope  of  the  mountains,  emitted  an  enormous  qnantity  of  aahes, 
and  to  the  east  of  lake  Mi^vatn  it  formed  a  bank  1  meter  deep.  -The 
shocks  were  folt  throughout  the  entire  country;  houses  were  over- 
thrown, and  tho  contour  of  the  country  changed  by  the  formation  of 
elevations  and  depressions. 

1725.  January  11,  eruption  of  Leirhnukr,  with  much  shaking  of  the 
earth,  and  on  April  19  eruption  of  Bjarnarflag.  The  earthquakes, 
increasing  in  force,  attained  their  maximum  intensity  on  the  Sth  of 
September.  In  the  same  year  an  eruption  of  Skeidhardrjokull  took 
place. 

1727.  Eruption  of  OraefajokuU^  lasting  from  the  3d  of  August,  172T, 
until  the  25th  of  May,  1728.  Powerful  "Jokellob"  devastated  the 
entire  country  below  the  mountains,  and  carried  out  into  the*sea  a  large 
number  of  horses  and  other  animals.  The  Skeidhardrjokull  was,  at  the 
same  time,  much  agitated.  On  the  21st  of  August  another  eruption 
took  place  from  the  Leirhmikr,  throwing  out  a  current  of  lava,  which 
took  a  northerly  direction. 

1718.  Eruption  of  the  Leirhnukr^  at  2  a.  m.  of  the  18th  of  April,  with 
a  flow  of  lava,  which  almost  reached  lake  Mi^vatn.  Four  hours  later 
a  new  crater  opened  to  tho  south  of  Leirhuukr,  in  the  Hrossadalry  and 
at  about  the  same  moment  the  Bjarnarflag  erupted.  Two  days  later  a 
cratoT,  situated  on  the  east  slope  of  the  Dalfjall,  near  the  ReykjahH- 
dharsely  emitted  a  large  current  of  lava.  On  the  18th  December  another 
eruption  of  the  Leirhmlkr.  In  the  same  year  several  volcanic  phe- 
nomena were  observed  in  the  lava  beds  of  Eecla. 
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1720.  The  Leirhnukr  again  became  active  on  the  30th  of  January, 
»Dd  eruptions  took  place  during  the  entire  year.  The  lava  advanced 
to  the  lake  M^vatn  and  demolished  the  presbytery  of  Reykj^lfdh, 
together  with  three  other  buildings.  One  current  emptied  itself  into 
the  lake  and  a  terrible  combat  took  place  between  the  elements. 

1732.  Earthquakes  at  Rangdrvellir  and  at  Eystrihreppr,  on  the  7th  of 
September,  by  which  forty  farm  buildings  were  more  or  less  damaged 
and  eleven  or  twelve  nearly  overthrown.  These  shocks  continued  dur- 
ing two  weeks. 

1734.  Earthquake  shocks  at  Fldi  and  other  localities  in  Amessyssel, 
l)y  which  thirty  farm  buildings  were  overthrown,  sixty  to  seventy 
damaged,  and  seven  or  eight  people  killed. 

1740.  Earthquakes  at  Olfus  and  Borgarjyordhr;  the  flow  of  the  hot 
spring  of  Skrifla  diminished  and  the  farm-house  of  Hjalli,  at  Olfus,  to- 
gether with  the  church,  sank  1.25  meters  below  the  surface. 

1752.  Earthquake  in  Amesayssel;  12  farms  in  Olfus  damaged,  and 
one  church  overthrown. 

1753.  Eruption  in  the  vicinity  of  Sidhujokfll  A  "JokeUob"  pro- 
duced in  the  river  Dj6p&,  whtbh  flows  in  a  gorge  towards  the  presby- 
tery of  Kdlfafell,  a  rise  of  60  meters;  an  inundation  followed  which 
devastated  the  entire  surrounding  country.  The  waters  of  the  Skaptd 
and  of  the  Hverfisflj6t  rose  proportionately.  The  ashes  were  carried 
beyond  SkaptArtunga. 

1764.  Volcanic  phenomena  of  three  hours'  duration  in  the  lava  beds 
west  of  the  Hecla. 

1755.  Sixteenth  eruption  of  Katlay  preceded  in  the  north  by  violent 
shocks  of  earthquake,  overthrowing  13  farm-houses  situated  mostly 
in  the  neighborhood  of  Hdsavlk,  and  lasting  from  the  10th  to  the  16th 
September.  The  eruption  commenced  on  the  17th  October  and  lasted 
until  August,  1756.  The  "  Jokellob"  and  the  ashes,  which  were  carried 
as  far  as  Leird,  in  the  Borgarfjordhr,  to  the  west,  and  to  Dj6pivogr  to 
the  east,  occasioned  great  damages.  A  large  part  of  Skaptafellssyssel 
was  covered  with  a  layer  of  ashes  15  to  20  centimeters  in  thickness, 
and  fifty  farms  had  to  be  abandoned.  In  consequence  of  this  eruption 
two  ridges  were  formed  on  the  M^alssandr,  23,000  meters  long,  40 
meters  high,  and  composed  Of  ice,  pumice  stone,  mud,  and  ashes. 

1766.  Seventeenth  eruption  of  Hecla^  commencing  on  the  5th  of 
April,  as  ordinarily  with  heavy  earthquake  shocks,  perceptible  south- 
westward  as  far  as  Eeykjanes.  The  ashes  drifted  northwest  and 
caused  darkness  in  the  north  of  lcelan<l;  the  layer  of  ashes  formed  was 
60  centimeters  thick  in  the  vicinity  of  the  volcano,  and  30  centimeters 
at  225  kilometers  distant,  but  fortunately  it  fell  mostly  in  uninhabited 
districts.  Pieces  of  pumice  stone  of  2  meters  circumference  were 
thrown  a  distance  of  15  kilometers,  a  piece  of  lava  of  1,750  grains  a 
distance  of  23  kilometers,  and  another  piece  of  3,750  grains  weight. 
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Btxack  the  frozen  groand  at  Naefrholt  with  sach  force  that  it  could  only 
be  removed  with  the  aid  of  a  lever.  Masses  of  pumice  stone  caused 
the  Ytri-Bang^  to  overflow  its  banks,  and  the  Thjdrsd  and  other  rivers 
carried  enormous  quantities  of  it  out  into  the  sea.  A  current  of  lava, 
7,500  meters  long,  spread  out  towards  south-southwest.  On  the  21st 
of  April  the  ashes  measured  5,000  meters  in  height  and  still  rising. 
This  eruption  did  not  end  until  the  next  autnmD. 

1774.  Eruption  in  an  unknown  section  in  the  vicinity  of  the  S^ei- 
dhardrjokulL 

1783.  Eighth  submarine  explosion  southwest  of  Reykjanes  in  May. 
An  island  formed  with  a  crater  which  emitted  such  quantities  of  pum- 
ice stone  that  the  sea  was  covered  with  it  to  a  distance  of  150  to  225 
kilometers.  This  island,  which  received  the  name  Nyo  (new),  soon 
again  disappeared. 

In  the  same  year  grand  eruptions  took  place  in  the  vicinity  of  the 
source  of  the  river  Skaptd.  On  the  first  of  June  a  trembling  of  the  earth 
was  noticed  throughout  Skaptafellssyssel  which  lasted  until  8  a.  m. 
At  9  A.  M.  a  violent  eruption  was  noticed  at  Sidha  in  a  direction  north. 
At  the  same  time  the  Skapt4,  then  130  meters  wide,  commenced  to 
diminish  rapidly,  and  on  the  11th  June  it  had  dried  up  entirely.  On 
the  12th  a  current  of  lava  precipitated  itself  like  a  roaring  sea  into  the 
bed  of  the  river,  160  to  190  meters  deep,  and  after  filling  it  up  com- 
pletely, overran  its  banks,  spread  in  various  places  and  encircled 
several  farms,  but  was  suddenly  arrested  by  a  deep  pit  existing  in  the 
bed  of  the  Skaptd  between  the  farms  of  Skaptdrdalr  and  the  A,  and 
which  it  would  have  to  fill  and  bridge  over  before  being  able  to  pursue 
its  course.  The  emissions  of  lava  continued  without  interruption,  and 
in  the  direction  of  TJlfarsdalr  and  Varmdrdalr  twenty-two  columns  of 
fire  and  ashes  could  be  counted.  From  the  14th  to  the  22d  June  the 
lava  currents  overflowed  each  other  in  the  plains  south  of  the  Skapt4, 
destroying  several  farms  and  fusing  the  old  lava,  at  the  same  time 
obstructing  or  dislocating  several  water  courses.  Pumice  stones  and 
dross  were  thrown  a  distance  of  113  kilometers  westerly  to  Hangdr- 
vallasyssel.  On  the  30th  of  June  a  current  of  lava  turned  west,  towards 
the  Kudhafljdtj  one  of  the  largest  rivers  of  Iceland,  which  arrested  it 
in  its  course,  the  current  of  lava  being  unable  to  surmount  this  power- 
ful barrier.  The  east  branch  of  this  current  emptied  itself  into  the 
Skaptd,  bridged  over  on  the  17th  of  July  a  deep  pit  below  the  cascade 
of  Stapafoss,  and  stopped  on  the  20th  of  July  at  1,900  meters  from 
Eirkjubaejarklaustr,  where  it  filled  a  channel  of  130  meters  in  width 
and  40  meters  in  depth.  The  volcanoes  continued  their  eruptions  with 
diminishing  force  during  the  months  of  July,  August,  and  September, 
and  even  in  the  middle  of  January  of  the'  next  year  one  could  still 
observe  from  Skaptdrtunga  feeble  eruptions  behind  the  mountains.  On 
the  29th  of  July,  1783,  new  eruptions  were  again  observed  farther  to 
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the  east,  in  the  district  of  F^jdtshverfi ;  this  region  became  covered 
with  asheSy  and  the  waters  of  the  Hyerfisflj6t,  after  reaching  the  boil- 
ing point,  evaporated  completely  under  the  action  of  a  current  of  lava 
which  filled  the  bed  of  the  river  and  expanded  towards  the  south,  thereby 
destroying  several  farms.  These  eruptions  continued  until  the  month  of 
January,  1784.  At  the  same  time  the  volcano  in  the  vicinity  of  Siceidh- 
ardjoktill  evinced  signs  of  activity,  and  an  eruption  took  place  on  the 
8th  of  April,  1784,  giving  birth  to  a  terrible  « Jokellob." 

These  violent  eruptions  tended  to  largely  change  the  configuration 
of  the  surrounding  country.  Several  water-courses  disappeared,  others 
had  their  course  obstructed,  and  now  formed  in  the  lava  bed  innumera- 
ble small  lakes,  which  in  the  mean  time  also  disappeared,  the  Skapt4 
and  the  Hverfisfij6t  digging  out  new  beds.  And  on  the  other  hand  no 
eruptions  had  ever  had  such  disastrous  consequences  for  Iceland.  The 
lava  consumed  entirely  9  farms,  ruined  about  29  others,  and  rendered 
two  parishes  uninhabitable  for  two  years.  The  ashes  extended  in  large 
masses  over  the  greater  portion  of  Iceland  and  were  carried  to  the 
Faroe  Islands  and  beyond.  The  prairies  were  devastated,  and  a  large 
number  of  animals  died  of  hunger  and  disease.  The  year  following  was 
still  more  sorrowful,  the  inhabitants  dying  by  the  hundreds  of  hunger. 
It  has  been  estimated  that  of  the  48,884  individuals  composing  the 
inhabitants  of  Iceland,  9,238  died  in  consequence  of  these  eruptions. 
Of  animals,  the  loss  by  death  during  the  years  1783-'84  was:  11,461 
head  of  cattle,  190,448  sheep,  and  28,013  horses.  Iceland  was  unable 
to  recover  from  these  terrible  misfortunes  until  the  middle  of  the  pres- 
ent century. 

1784.  From  the  4th  to  the  16th  of  August  violent  earthquake  shocks 
in  Ameasyssel  and  Bangdrvallasyssel.  In  the  former  69  farms  were  com- 
pletely destroyed,  and  372  more  and  11  churches  badly  damaged.  In 
the  latter  94  farm-buildings  were  shaken  down.  In  some  localities  hot 
springs  disappeared  and  reappeared,  and  near  the  geyser  35  new  springs 
formed. 

1789.  Violent  earthquake  B>t  Arnessyssel.  The  lava  beds  of  Thing 
vellir  underwent  some  changes,  and  the  entire  section  of  land  between 
the  crevice  of  Almannagj^  and  Hrafnagj^  settled  GO  centimeters.  Hot 
springs  sprouted  up  on  the  Hellisheidhi  and  in  other  localities  (for  in- 
stance at  Beykir).  Several  farms  in  the  southeast  of  Iceland  tumbled 
down. 

1808.  Earthquakes  in  various  places  of  Iceland,  accompanied  by  a 
change  of  the  hot  springs. 

1810.  Earthquake  to  the  west  of  Hecla  October  24. 

1815.  Earthquake  shocks  in  the  north  part  of  the  island  during  the 
month  of  June. 

1818.  Feeble  earthquake  shocks  in  the  southern  part  of  the  island. 

1821.  Second  eruption  of  the  SyifafjallajdJcull,  commencing  X)n  the  19th 
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December  and  continaing,  though  feebly,  until  the  l8t  of  January,  1823. 
It  produced  a  "  Jokellob,"  which,  taking  a  westerly  course,  occasioned 
considerable  damages. 

1823.  The  eleventh  eruption  of  Eatla  lasted  from  the  26th  of  June  to 
the  23d  of  July,  but  was  not  as  violent  as  the  previous  ones  of  the  same 
volcano.  A  "  Jokellob''  carried  to  th^  east  a  large  quantity  of  sand 
and  gravel.  In  the  beginning  of  February  of  the  same  year  some  vol- 
canic phenomena  were  observed  in  the  vicinity  of  the  sources  of  the 
Skaptd,  possibly  within  the  volcano  of  1783. 

1826.  Earthquake  shocks  in  the  north  of  Iceland  during  the  month 
of  June. 

1829.  Earthquake  shocks  in  the  south  of  Iceland  on  the  21st  and  22d 
of  February;  nine  farms  were  destroyed. 

1830.  Kinth  submarine  explosion  southwest  of  BeyljaneSy  at  4  kilom- 
eters southwest  of  Eldeyjarbodi  and  at  60  kilometers  southwest  of  the 
point  of  Beykjanes.  The  explosions  continued  from  the  13th  of  March 
until  the  month  of  May. 

1838.  Earthquake  in  the  north  and  south  of  Iceland,  in  the  north  be- 
tween Skj^lfandi  and  Htinafl6i,  with  change  of  location  of  hot  springs. 

1839.  Earthquake  at  ReyJcjavik,  on  the  28th  of  July. 

1845.  Eighteenth  eruption  of  Secla^  which,  commencing  on  the  2d  of 
September,  lasted  for  seven  months.  A  large  quantity  of  ashes  spread 
over  the  surrounding  country,  and  a  portion  was  carried  by  the  wind 
as  far  as  the  Shetland  islands.  The  column  of  ashes,  on  the  5th  of 
February,  1846,  rose,  according  to  Ounnlaugasoriy  4,370  meters  above 
the  summit  of  Hecla.  The  current  of  lava  emitted  had  a  length  of 
11,300  meters,  a  width  of  2,800  meters,  and  was  from  15  to  35  meters 
thick.    J.  G.  Schythe  estimates  its  bulk  as  446,000,000  of  cubic  meters. 

1855.  Feeble  earthquake  shocks  in  the  north  of  Iceland. 

1860.  Twelfth  eruption  of  Eatla.  On  the  8th  of  May,  between  6  and 
8  A.  M.,  an  earthquake  occurred,  followed  by  a  <<  Jokellob,''  descending 
from  the  Katla  towards  the  southeast.  On  the  11th  another  <<  J5kellob  " 
from  the  S61heimasandr  towards  the  southwest.  The  eruption  ceased 
on  the  27th  of  May.  The  '<  Jokellob''  carried  such  large  masses  of  sand 
and  gravel  that  a  former  fishing  ground  of  30  meters'  depth  was  com- 
pletely filled  up  after  the  eruption.  The  ashes  were  transported  towards 
the  north  into  uninhabited  regions  and  did  but  little  damage.  On  Sep- 
tember 20,  at  7  P.  M.,  an  earthquake  in  the  south,  moving  southwest  to 
northeast.  In  the  night  from  the  30th  to  the  31st  December  one  noticed 
at  Reykjavik  a  movement  in  the  same  direction. 

1862.  Eruptions  in  the  uninhabited  regions  north  of  the  Vatnajdhullj 
but  its  exact  location  not  known. 

1863.  Earthquake  at  Reyhjavikj  in  the  night  of  the  20th  to  the  2l8t 
of  April. 

1864.  Earthquake  at  Reykjavik,  on  the  16th  of  February. 


VULCANISM,  ETC.,  IN  ICELAND.  511 

1867.  Eruptions  in  the  inhabited  regions  north  of  the  Vatnajokull, 
Jrom  the  29th  of  Angnst  to  the  5th  September.  Fall  of  ashes  south  of 
^bc  Vatn^okullj^at  Oraefi,  and  at  Sudhrsveit.  At  the  same  time 
•^  Jokellob"  at  SkeidhardtjolculL 

1868.  Towards  New  Year  some  volcanic  phenomena  at  Mandreyjar^ 
in  the  north  of  Iceland,  were  observed  at  sea  in  the  neighborhood  of 
Tjomes  ]  and  at  the  same  time  an  earthquake  took  place  at  Htisavlk. 
In  January,  feeble  shocks  in  the  north ;  on  the  1st  to  the  3d  November 
-earthquake  shocks  in  the  south. 

1872.  Severe  earthquake  in  the  north,  at  Husavdcy  on  the  17th  of 
April.  Seyeral  buildings  were  overthrown  and  others  damaged.  The 
shocks  were  not  discontinued  until  the  end  of  May.  In  December  of 
the  same  year  some  feeble  shocks  were  observed  in  the  north. 

1873.  Eruption  of  the  EverJcJjall  (f)  January  8  to  13.  Considerable 
fall  of  ashes  in  the  south  and  east  of  the  island. 

1875.  Alternate  eruptions  of  the  Djjnffjufjall  and  the  Sveinagjd,    To- 
wards the  end  of  1874  some  earthquakes  were  noticed  in  the  northeast 
of  the  island,  and  on  the  3d  of  January  a  column  of  smoke  was  observed 
to  rise  above  the  Dyngjufjallj  but  this  eruption  did  not  cause  any 
damage.    According  to  the  researches  of  F.  Jonstrup  it  issued  from 
<raters  situated  in  the  southwest  comer  of  the  Aslja,  04  meters  below 
the  lava  field  of  Askja,  and  138  meters  above  the  lake.    These  craters 
emitted  an  enormous  quantity  of  vapor  even  during  the  summer  of 
1876.    During  the  first  eruption  large  blocks  of  tuft  and  basalt,  some 
of  a  bulk  of  31  cubic  meters,  were  thrown  to  a  height  of  30  meters, 
^nd  one  of  them  emitted  blocks  of  gravel,  cemented  with  ice,  of  a  bulk 
of  6  cubic  meters. 

On  the  18th  of  February  occurred  an  eruption  of  the  Sveinagjdy  in 

^he  M^vatnsoraefi  (desert  of  M^vatn),  and  the  formation  of  several 

oraters ;  on  March  10,  an  eruption  of  14  to  16  new  craters,  emitting 

torrents  of  lava;  and  on  the  29th  of  the  same  month  a  violent  eruption 

of  the  D^ngjufjalL     The   entire    eastern  portion  of  Iceland  became 

oovered  with  ashes  and  pumice  stone,  the  bulk  of  the  latter  having 

l>een  estimated  at  400  millions  of  cubic  me'ters.    Portions  of  the  ashes 

were  transported  to  Norway,  and  even  at  Stockholm  and  its  vicinity 

41  shower  of  the  ashes  fell  on  the  evening  of  the  29th  of  March.    This 

<jruption  issued  from  the  most  southerly  crater  of  the  valley  of  Askja, 

to  the  northeast  of  the  pit  mentioned  before.    The  ground  all  around 

was,  in  1876,  covered  with  pumice  stones,  the  larger  portion  of  them 

having  a  diameter  of  15  to  20  centimeters,  and  many  of  50  to  100  cubic 

decimeters  in  bulk.    At  one  place  where  they  were  of  a  thickness  of 

<>0  to  100  centimeters  they  had  entirely  hidden  a  bed  of  snow  of  8 

meters'  thickness,  formed  during  the  winter  of  1874-'75.    On  the  4th 

of  April  several  eruptions  were  observed  on  the  M^vatnsoraefl,  and  on 

the  15th  of  August  the  last  one  occurred,  none  of  them  causing  much 
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damage.  The  lava  produced  was  basaltic  and  very  imeveD.  Some 
craters  emitted  bombs  with  a  close  surface  and  a  cellular  mold.  Id 
July,  1876,  a  temperature  of  from  ISCP  to  200o,  and  even  3(KK>  C,  was 
observed  in  the  cracks  of  the  lava.  In  the  grass-covered  spots  which 
the  lava  overflowed,  crystals  of  chlorhydrate  of  ammonia  Jiave  separ- 
ated. The  eruption  of  D^gjuQall,  of  the  29th  of  March,  had  some 
very  severe  consequences  for  the  fertile  regions  of  the  east  of  Iceland. 
Hundreds  of  farms  had  to  be  abandoned,  but  one  also  rapidly  re- 
covered from  the  evil  effects  by  removing  the  light  layers  of  ashes  and 
pumice  stone,  and  the  damage  will  not  be  as  serious  as  was  feared. 
This  eruption,  from  the  fact  that  its  products  were  purely  trachytic, 
stands  isolated  and  unique  in  Iceland  in  modern  times. 

1879.  On  the  27th  of  February  aneruption  in  one  of  the  chains  run- 
ning northeast  from  the  Hecla,  It  lasted  to  the  month  of  May,  with- 
out doing  much  harm,  the  lava  not  reaching  the  inhabited  regions. 

1879.  Tenth  submarine  explosion  southwest  of  Reykjanes,  on  the  30th 
and  31st  of  May. 

The  following  eruptions  mentioned  in  several  old  lists  are  charged  to 
the  wrong  volcanoes:  Heclaj  1004,  1029,  1113,  1374,  1583, 1625, 1727. 
KatlUj  1717,  1727.  Trblladyniija,  1475.  Herdhubreidh,  1341,  1510. 
Sidhujokull,  1728.  Oraefajokull,  1332,  1336,  1720.  Breidhamerkfjokullj 
1362.  Hof^jokull  et  Baldj6kull,  1716.  ffverjjall  (or  Sandfell),  1748, 1752. 
Raudhukambar^  1311.  Thdrsmorkj  1310,  1350.  MosfeU,  1340.  Breidhi- 
fj6rdr  {near  Stiaefellsnes)^  1219,  1345.  Thingvallahraun^  1587.  As  to 
Helgafell,  on  the  island  of  Westmauna,  no  positive  data  exist  regard- 
ing eruptions  within  historic  times. 

Within  historic  times  eruptions  have  taken  place  at  about  20  differ- 
ent places  in  Iceland.  Generally  speaking  the  volcanoes  are  small  and 
only  one  eruption  is  on  record.  Among  the  large  volcanoes,  Hecla  oc- 
cupies the  first  place  with  21  eruptions;  next  comes  the  Katla  with 
12  or  13,  then  the  Eldeyjar,  near  Beykjanes,  with  10,  the  Trollad^-ngja 
with  6  eruptions.  The  largest  current  of  lava  was  produced  in  1783. 
The  ice-covered  volcanoes  in  the  south  of  Iceland  never  emit  currents 
of  lava,  but  only  ashes;  they  are  above  all  to  be  dreaded  on  account  of 
the  "  Jokellob''  which  they  produce  when  the  eruption  breaks  up  the 
covering  of  ice.  The  largest  number  of  eruptions  have  taken  place  in 
the  fourteenth  century  (13),  and  in  the  eighteenth  century  (14).  In 
studying  the  list  of  eruptions  it  will  be  observed  that  in  each  period 
they  are  concentrated  in  one  certain  section  and  that,  in  their  succes- 
sion, they  rarely  made  large  jumps.  The  earthquakes  are  in  direct 
connection  with  the  eruptions,  they  occurring  nearly  all  in  Olftis, 
Grimsnes,  F16i,  and  at  Fj61shlidh,  in  the  vicinity  of  the  Hecla,  or  at 
Thingeyjars^sla,  the  hearth  of  the  volcanoes  of  the  north. 
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All  the  eruptions  mentioned  in  the  annals,  and  regarding  which  reli- 
able dates  exist,  are  given  in  the  following  list:  • 

Volcanio  eruption$  in  Iceland  ivithin  historic  times. 
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BIBLIOGRAPHY  OF  THE  VOLCANOES,   EARTHQUAKES,  AND    GEYSERS  OF 

ICELAND. 

Compiled  by  George  H.  Boi:ii.mki:. 

Mr.  Thoroddseu,  in  liis  paper  on  **de  islandske  Vulkaners  Ilistorii.*,"  in rni.s lies  quite 
an  extenslvo  bibliographical  list  of  volcanoes  and  earth<iiiakcs  of  Iceland ;  a  similar 
list,  on  the  geysers  of  Iceland,  is  given  by  Dr.  A.  C.  Ptalo  in  lii.s  report  on  the  Yellow- 
stone National  Park  (in  Part  i.  of  Dr.  Hayden's  XH  Annual  Report  —  for  1878  —  of 
the  U.  S.  Geological  and  Geographical  Surveys  of  the  Territories.)  To  these  lists  have 
l>een  added  such  titles  of  works  on  these  subjects,  as  well  as  on  geographical  and 
physical  descriptions  of  Iceland,  and  such  accounts  of  travels,  as  could  V>e  procured 
from  the  following-named  publications : 

Sk^rslur  og  Reikningar  hins  Islenzka  B6kmentaf61ags,  1854-1884. 

Literatur  Uber  die  Polar- Regioncn  dor  Erde,  von  Dr.  Josef  Chavanue,  Dr.  Alvis 
Karpf,  und  Franz,  Ritter  von  Le  Monnier,  published  by  the  I.  R.  Geographical  Society 
of  Vienna,  Austria. 

Catalogue  of  the  United  States  Library  of  Congress. 

Catalogue  of  the  Public  Library,  Cincinnati,  Ohio. 

Catalogue  of  the  Peabody  Institute,  Baltimore,  Md. 

Catalogue  of  the  Library  of  the  College  of  New  Jersey. 

Catalogue  of  the  Free  Public  Library,  Worcester,  Mass. 

Catalogue  of  the  Fall  River  Public  Library. 

Catalogue  of  the  Saint  Louis  Mercantile  Library. 

Catalogue  of  the  United  States  Interior  Department  Library. 

''Atlantic  Monthly." 

"  Popular  Science  Monthly,"  ISrii-lSS'^. 

*' Princeton  Review,"  iaV2-18G8. 

**  Nature,"  London,  England. 

'*  North  American  Review,"  1878-1S80. 
II.  :MLs.  15 SW 
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"Scribner'a  Montlily/'  vol.  1-20. 

"Harper's  llj^onthly  ^lagazlne,"  vols.  1-GO. 

Valuable  infonnation  has  been  received  from  Dr.  Stejaeger  of  the  U.  S.  NaUonal 
Moseam,  from  Dr.  Hans  H.  Rensch,  of  Christiania,  Norway,  and  from  Mr.  A.  Thorstein- 
son,  of  Reykjavik,  Iceland.  Thanks  are  due  Mr.  Solberg  of  the  U.  S.  Library  of  Con- 
gress for  valuable  advice  and  corrections. 

The  material  thus  collected  has  been  alphabetically  arranged  under  the  four  fol- 
lowing heads:  , 

1.  Manuscripts.  3.  Articles  from  Jonmals,  transactions,  Slc. 

2.  Printed  books.  4.  Maps  and  charts. 

1.  Manuscripts. 

Alpinm  Myrdalinamm  Vesuvius,  quad  ab  incolis  vocatur  Kotlu^iK ;  i  det  store  Egl. 

Bibl.  Thotts  Samling,  No.  957.  fol.  Ogsaa  i  Collect.  Finn.  Magn.  in  Mus.  Britann., 

No.  159,  med.  Tilfoielser  af  J6n  Jakobsson  og  J6n  E^idlin. 
AusTMAKN  ( J6x).    Eotluhlaup  1823.    Indberetning  til  Biskop  Steingrfmur  Jdnssou  ; 

i  J6n  Sigurdhssons  Samling.    4to. 
Baejarstadhakver,  i  J6n  Sigurdhssons  Samling.    8vo.    Heri  findes,  J6n  Steingrfms- 

sons  Skrifter  om  Katlas  Udbrud  og  om  Udbruddet  1783.    Isl. 
Beskrivelse  over  HekkenQeld  paa  Island,  som  er  samlet  mestendels  ofter  Ditmer  Blef- 

kenius,  tilligemed  Relation  om  Eruptioner  af  Bjergene  Krafla  og  Kotlugjii,  i  det 

store  KgL  Bibl.  Ny  Egl.  Samling,  No.  1673.    4to. 
Brynjolfi  Suenonii  historica  de  rebus  islandicis  relatio  ab  Ottonem  Kragium  1G45 ;  i 

det  store  Kgl.  Bibl.  Gammel  Egl.  Saml.  No.  2856.    4to.    Omtaler  Eatlas,  Udbrud 

1625.     S.  22-23. 
EiNABUS  (Olaus).    Epistola  ad  Theodorum  Bjurnonis ;  i  det  store  Kgl.  Bibl.  Ny  Kgl. 

Saml.  No.  271.    8vo. 
Erlekdssox  (Oddr)  a  thtifu.    DagskriS  um  Heklugosidh  1845-*4C,  og  afteidhiugur 

thess ;  i  Jdn  Sigurdhssons  Samling.    8vo.     Heraf  findes  oversatie  Uddrag  i  det 

store  Kgl.  Bibl.  Ny  Egl.  Saml.    1671.   b.    4 to. 
Extract  udaf  Sysselmand  J6n  Bendixons  RelatioD,  dat.  Rodeskride,  d.  16  April  1755  ; 

i  det  store  Kgl.  Bibl.  Thotts  Saml.,  No.  1740.    4to.     (Om  Jordskjaelaiae  ved  Hti- 

8avfkl755.) 
De  physicis  Islandise  revolutionibus.    Collect.  Finn.  Magn.  i  Bibl.  Bodlei.    Oxford, 

No.  129.    4to. 
Eggers  (C.  U.  D.).  FortsasttolBC  af  " Physikalische  und  statistische  Beschreibung voti 

Island,  aus  authentischen  Quellen  und  nach  den  neueten  Nachrichten.'*    Kopeu- 

hagen,  1786.    8vo.     (Kun.  1.  Theil.,  1.  Abtb.  er  udkommen.)    I  Reykjavik  Isesdt^ 

Skolens  Bibliothek. 
Eyj6lf8SON  (Oddr).    Descriptio  conilagrationia  montis  Ueclie  anno  1693  ;  i  det  store 

Kgl.  Bibl.  Ny  Kgl.  Saml.  No.  1674.    4to. 
FiNNSSON  (Hannes).    FortsflBttelse  af  hans  Eflferretninger  om  Tildragelseme  ved  Bjer- 

get  Hekla  1766;  i  det  store  Kgl.  Bibl.  Gammel  Kgl.  Saml.  No.  2861,  og  i  Ny  Kgl. 

Saml.  1671.    4to. 
GuDHMUNDSSON  ( J6n).    Sannferdhug  uudhirr^tling  um  Kotlugjiirhlaup  og  thess  ver- 

kanir  1755.    Dat  19.  Febr.  1756 ;  i  J6n  Sigurdhssons  Samling.    4to. 
HXkonabsonar  (MAGNtJSAR)  b6k,  i  J6n  Sigurdhssons  Samling.    76  Sider.    4 to.   Heri : 

J6n  Steingrimssons  Skrift  om  Katla,  J6n  Sigurdhssons  Beretning  om  Eatlas  Ud- 
brud 1755 ;  Sveinn  Frisson  :  Om  Eatla  Udbrud  1823,  og  Magntis  Htfkonarson  om 

Katlas  Udbrud  1860.    Isl. 
HXlfdansson  (Einar).    Af  joclinom,  er  (5r»fin  liopo  1727.    En  Afskrift  og  Omarbei- 

delse  af  Hilfdanssons  Original  ved  J6n  Olafsson  fra  Grunnavlk ;  i  J6n  Sigurdhssons 

Samling.    4to.    I  dansk  Overssettelse  ved  Jdn  Marteinsson  i  det  store  KgL  Bibl. 

Thotts  Samling,  No.  1790.    4to. 
HaixdOrssox  (Dadhi)  i  SxEixsnoLTf .  Um  Hoklugos  1693,  i  J6n  Sigurdhssons  Manu- 

skriptsaml.    4to. 
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Haijj>6rssox  (Sv£Inn;.  Um  bici,  scm  Bkadliost  haia  of  jardL&kjuLftum  14  og  16 
August  1784 ;  i  Islauds  Stiftsbibliothcks  naandskriftsamliug,  Ko.  20.    fol. 

HAJLLGBfMSSON  (J6nas).  Eldgos  (i  Islaudl ;  i  dct  islandsko  litenero  Sclskab  Arkiv  i 
Kbhavn.,  No.  11.  fol.  Dette  Mauuskript  ct  Udkastet  til  sommo  Forfntters  "De 
islondske  Vulkaner/'  dor  ilndes  i  Prof.  Japetns  Stcenstrups  Eic,  og  livor  nf  der 
igjen  ilndes  Afskrift  i  JCn  Sigurdbssons  Bamling. 

Hfldbarb^k,  i  J6n  Sigurdbssons  Samling.  4to.  Herl :  (1)  J6n  Steiogrimssons  Skrift  om 
Katla ;  (2)  den  Sommes  Af  bandling  om  Udbruddet  1783 ;  (3)  De  storsto  Udbrud 
paa  ]teland ;  (4)  Sveln  PlQsson  om  Hoklas  Udbrud ;  (5)  Liste  over  islandsko  Vulkan- 
udbrud  af  Halld(ir  Jakobsson.    Isl. 

Holm  (Saemundr).  Tegning  og  Beskriyclso  over  nogle  ildsprudendo  Bjergo  paa 
Island;  i  det  store  Kgl.  Bibl.  Ny  Kgl.  Saml.,  No.  1094.    fol. 

Horgsdakkvery  i  Jdn  Sigvpdbssons  Samling.  6vo.  292  pp.  Heri :  J6n  Steingrf mssons 
Af  bandling  om  Udbruddet  1783,  Liste  over  islandsko  Udbrud  af  Hallddr  Jakobs- 
son, Heklos  Udbrud  af  Sveiun  Pdlsson,  og  J6n  Steingrimssons  Skrift  om  Katlas 
Udbrud.    Isl. 

Islands  maerkvaerdigste  Kilder  i  J6n  Sigurdbssons  Manuskriptsamling.    4to. 

Jakobssox  (J6x).  Cbrouologia  Ilocbic.  Collut.  Finn.  Magn.  in  Mus.  Britann.  No. 
216. 

J6XSS0K  (EiNAR)  frd  Xbi.  En  kort  Kelatio  bistorico-pbysica  om  den  forfesderlige 
lid-  og  Klippe-Spruden,  som  Hecle-Bjcrget.  bcgyndto  sidstl.  5.  April,  dat  ^si,  16 
Sept.  1766.    Autogr.  i  J6n  Sigurdbssons  Samling.    4 to. 

Kort  EfteiTetning  om  Udsprudninger  i  Island  i  Aarcne  1821-'22-*23 ;  i  det  store  Kgl. 
Bibl.  NyKgl.Saml.,No.lC71.    4to. 

L;^singar  &  eldgosum  ii  Island!  (ekrevet  circa  1844);  1  dct  iel.  lit.  Sclskabs  AikiV  i 
Kbbavn.,  No.  47.    8vo. 

Magntlsar  Hdkonarsonar  bdk,  i  J6u  Sigurdbssons  Samling.  70  Sider.  4to.  Ilcri : 
J6n  Steingrlmssons  Skrift  om  Katla,  J6n  Sigurdbssons  Beretning  om  Katlas 
Udbrud  1755;  Sveiu  Pdlsson ;  Om  Katlas  Udbrud  1823,  og  Magnds  Hakonarson 
om  Katlas  Udbrud  1860.    Isl. 

MAGNtJSSOX  (TuoRSTEiNN).  Um  Kotliiblaup  1025,  i  J6n  Sigurdbssons  Manuskript- 
samling. 8vo.  Ogsaa  i  Ctgardba-Loki  sammesteds.  S.  23-35.  Udfurligere  end 
den  trykto  Kclation. 

Keue  Zoitung  von  Sens,  was  sicb  in  Island  zugotrngcn  babe  1580  nnd  1581 ;  i  det  store 
Kgl.  BibL  Gammel  Kgl.  Saml.    No.  2432.    4to. 

Xoglo  Brevo  og  Bcretninger  om  Eruptioneme  paa  Island  i  Aarene  1766  og  1767;  i  det 
store  Kgl.  Bibl.  Ny  Kgl.  Saml.  1671.    4to. 

Oddsson  (GfsLi).  De  mirabilibus  Islandisd  s.  bistorisd  naturalis  Islandiie  tentamen, 
scriptum  1638.     Collect.  Finn.  Magn.  in  Bibl.  Bodlei.    Oxford.    No.  84.    4to. 

Offlcielle  Indberetninger  om  Udbruddet  nf  Eyjafjallajukull  1821-^22;  i  J6n  Sigurdbs^ 
sons  Samling.    fol. 

Officielle  Indberetninger  til  Hentekammeret  om  Udbrud  ved  Skaptdr  jukull  1823,  af 
Sveinn  PiUsson,  P^  P^llsson  og  v.  Moltke,  i  J6n  Sigurdbssons  Samling.    fol. 

Om  den  Skado,  Hokkenijeld  paa  Island  gjorde  1693,  fordansket  af  Cbr.  Taebring ;  i 
dot  store  Kgl.  Bibl.  Ny  Kgl.  Saml.,  No.  209.    8vo. 

PjClsson  (Sveinn).  Forsog  til  en  pbysik,  geograpbisk  og  bistorisk  Beskrivelse  af  do 
islandsko  Isbjterge.  I  dot  store  Kgl.  Bibliotbek  1  EJobenbavn,  Ny  Kgl.  Saml., 
No.  1094.  b-c.  fol,  Hcraf  findos  en  Afskrift  i  J6n  Sigurdbssons  Manuskript- 
samling. 

ZilliBg  til  Beskrivelserno  over  den  Vulkan,  det  braindte  i  Skaptafcllssysscl  Aar 

1783.    Samlet  ved  en  Reise  i  Egnon  i  Aarene  1793-94.    Med  et  Kort.    I  dct  isl. 
lit.  Selsk.  Arkiv  i  Kbbavn. ,  No.  23.     foL 

Kutlugjd^rgos  1823,  sserskilt  i  J6n  Sigurdbssons  Samling.    4to.    Heraf  ilndes 

fiore  Afskrifter  f.  Ex.  1  t7tgardba-Loki,  S.  60-94,  og  i  Magntlsar  Htlkonarsonar 
b<53c.     S.  39-70, 
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Qafl!stiono8  physicae  de  Islandia,  noDimlas  circa  eas  observationes  insupcr  continentes. 

In  margine  responsa  qasedam  et  annotationes  continentur.    Snnt,  ut  videtnr, 

circa  anniim  1750conscript»y  anctoram  anoDymomm  et  jam  igcotomm.    Collect. 

Finn.  Magn.  in  Mns.  Britann.  No.  15S.  4to. 
Resen  (P. ).  Descriptio  Islandlao.    Paa  det  store  Kgl.  BibL ,  fol. ,  fire  Afskrifter  i  Ny  Kgl. 

Saml.  No.  1087, 1088  og  1089,  fol.,  ogThottflSaml.    No. 952..  fol. 
Relation  fra  Island  Anno  175G,  skreven  af  Pastor  Gfsli  Bjamarson  til  Melar  til  Hr.  J6n 

Therkelsen ;  i  det  store  Kgl.  Bibl.  Kails  Saml.    No.  270.    fol. 
ReUt ion  fra  Island  17CS ;  i  dot  store  Kgl.  BibL  Ny  KgU  Saml.    No.  1C72.    4 to. 
Sakmundsson  (J6n).  Descriptio  edlir  rbttara  appendix  yfirMJ^atns  sveitarjardh- 

bmne;  i  det  store  Kgl.  Bibl.  Gammel  Kgl.  Saml.    No.  2860.    4to. 
Sal6monsson  ( J6n).  Hlanpldh  lir  MJrdalsjokli  IGCO ;  i  dot  isl.  lit.  Selsk.  Arkiv  i 
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Histoire  natnrelle  dn  Groenland,  dn  ddtroit  de  Davis  et  d'autres  pays  situ^s 
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360-:}71. 
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BOKSTETTEN  (K.  V.V.).   Skandiuavicn  und  die  Alpen.    Mlt  einem  Anhange  fiber 
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pp.  215-300. 

Ueber  die  Proccsso  der  vnlkanischcn  Gesteinsbildung  Islands.    Poggendorff's 

Annalen,  Band  83,  1851,  pp.  197-272. 
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1,200,000.    Norimbergse,  Homan  Heredes,  1761. 
OUNNLAUOSSON  (BjOrn).    Uppdrl^ttr  Islands,  gj5rdr  ad  fyrirsdgn  Olafs  Nikolas  Olsens, 
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Rentnkammer  hefir  ll^tid  gjora  og  reikniKd  hfir  Hans  Jak.  Scheel ;  gefinn  dt  af  enn 

Islenzka  bdkmentafMagi.     1:  480,000.    Kpfrst.  n.  color.    4  B).  n.  1  Bl.   Text. 
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color.    Reykjavik  og  KarapmannahSfn,   1844.    Leipzig,   T.  O.  Weigel,  sp&tere 
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0BNBBAL  NOTES. 

The  attention  of  the  geographical  world  has  been  drawn  away  fh>m 
the  poles  and  centered  npon  the  equatorial  regions  daring  the  short 
period  which  has  elapsed  since  the  last  report  of  the  progress  in  geog- 
raphy was  written.  As  a  summary  of  the  work  done,  the  address  of 
the  Marquis  of  Lome,  president  of  the  Boyal  Geographical  Society  of 
Great  Britain,  at  the  opening  of  the  session  of  1885-^86,  may  be  very 
properly  alluded  to  at  this  point  and  commended  as  a  careful  and  satis- 
£Etctory  epitome  of  what  is  of  most  interest. 

While  lacking  much  of  the  harrowing  element  that  was  so  distress- 
ingly conspicuous  in  the  records  of  the  ^^  Jeannette"  and  Oreely  Arctic 
expMitions,  and  which  appealed  so  strongly  to  our  sympathy,  the  cur- 
rent record  is  by  no  means  wanting  in  evidences  of  danger  and  disaster. 

The  Aberdeen  meeting  of  the  Geography  Section  of  the  British  Asso- 
ciation commenced  on  the  9th  of  September.  The  leading  feature  of 
this  year's  meeting  was  the  prominence  given  to  Indian  subjects.  Out 
of  a  total  of  thirty-four  papers  read,  as  many  as  eleven  referred  to  the 
geography  of  India  and  the  regions  immediately  adjoining  it.  Geo- 
graphical education  attracted  much  attention,  and  the  report  of  Mr. 
Keltic  upon  this  subject  elicited  prolonged  discussion.  The  importance 
of  this  branch  of  education  is  becoming  more  marked  every  day ;  com- 
munications on  the  subject  have  frequently  appeared  in  the  leading 
journals,  which  devote  columns  specially  to  geography.  In  order  to 
test  the  condition  of  education  in  Denmark,  the  Government  decided  at 
the  beginning  of  the  year  to  have  a  test  examination  among  the  recruits 
of  the  army  and  navy,  on  the  Belgian  principle.  The  result  of  this  ex- 
amination appears  to  have  been  very  discreditable  to  education  in  Den- 
mark, and  particularly  to  that  in  geography.  One  of  the  examiners, 
the  Bev.  J.  L.  Bang,  of  Langaa,  has  given  some  particulars  of  the  re- 
sults, from  which  we  quote :  '^  The  regiment  selected  was  the  Life  Guards, 
the  crack  regiment  of  the  Danish  army,  the  reci-uits  (282  in  number) 
being  drawn  from  every  part  of  the  country.  Questions  such  as  how 
many  ells  (the  Danish  measure)  go  to  a  mile,  and  the  size  of  an  acre  of 
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xe  answered  by  a  very  few  ouly.  Bat  as  regards  geography  the 
were  far  worse.  In  answer  to  the  qaestion,  ^  What  is  the  cap- 
Sweden  t'  Paris,  Trondbjem,  St.  Petersburg,  Amsterdam,  Lon- 
drid,  Copenhagen,  and  even  Constantinople  were  given.^  It  is 
eans  certain  that  a  similar  examination  in  this  country  would 
results  very  much  more  satisfactory. 

ichard  Lehmann,  professor  of  geography  in  Munster  University, 
3d  the  fii*st  part  of  a  work,  which  will  extend  to  at)out  400  pages, 
ratus  and  methods  in  geographical  teaching.  Dr.  Lehmann  has 
uch  attention  to  the  subject  of  geographical  education,  and  has 
as  teacher  and  Privatdocent  in  Halle,  had  great  experience  in 
^  the  subject,  so  that  his  work  when  completed  is  sure  to  prove 
Brvice. 

:hibition  of  maps,  atlases,  reliefs,  globes,  and  other  apparatus 
^geographical  education,  collected  from  the  principal  establish- 
nd  institutions  in  England  and  on  the  continent  of  Europe,  was 
n  London  on  the  9th  of  December,  1885,  by  the  president  of  the 
eographical  Society,  the  Marquis  of  Lome,  and  will  continue 
1st  of  January,  1886.  The  programme  includes  lectures  and 
ms,  and  the  attendance  and  interest  confbrm  the  judgment  of  the 
rs  of  the  scheme. 

M>graphical  subject  proposed  this  year  by  the  French  Academy 
ptions  for  the  Prix  Bardin  is  ^<A  critical  examination  of  the 
by  of  Strabo."  According  to  the  terms  laid  down  by  the  Acad- 
opetitors  are  (1)  to  give  the  history  of  the  text  of  the  work;  (2) 
cterize  the  language  of  Strabo  with  reference  to  that  of  con- 
ry  Greek  writers,  such  as  Diodorus  Siculus,  and  Dionysius  of 
lassns;  (3)  to  distinguish  the  information  collected  by  direct  ob- 
1  of  places  and  that  drawn  by  him  from  his  predecessors ;  (4) 
ss  definite  conclusions  on  his  critical  method  in  using  various 
its.  The  papers  should  be  in  the  hands  of  the  secretary  of 
tute  not  later  than  December  31, 1886. 
stated  in  the  early  part  of  the  year  that  the  Eang  of  the  Bel- 
ks  conferring  with  M.  Martinie,  president  of  the  French  Qeo- 
I  Society,  on  the  subject  of  the  formation  of  an  International 
hical  Society.  Though  nothing  definite  seems  to  have  come  of 
ference,  it  is  to  be  hoped  that  such  a  society  will  be  formed. 
;he  best  arguments  in  its  favor  is  that  through  its  instmmen- 
tnbined  action  could  be  had  on  the  system  of  orthography  for 
a.mes  of  places.  Taking  into  consideration  the  present  want  of 
pstem,  and  the  consequent  confusion  and  variety  that  exist  in 
e  of  spelling  in  English  maps,  the  council  of  the  Boyal  Geo- 
1  Society  has  adopted  the  following  rules  for  such  geographical 
3  are  not  (in  the  countries  to  which  they  belong)  written  in  the 
character.    The  rules  are  identical  with  those  adopted  for  the 
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Admiralty  charts,  aiid  will  henceforth  be  ased  in  all  pablications  of  the 
society. 

1.  No  change  will  be  made  in  the  orthography  of  foreign  names  in 
coontries  which  use  Boman  letters :  thas  Spanish,  Portugaese,  Datch, 
&c.,  names  will  be  spelt  as  by  the  respective  nations. 

2.  ^Neither  will  any  change  be  made  in  the  spelling  of  such  names  in 
languages  which  are  not  written  in  Eoman  character  as  have  become 
by  long  asage  familiar  to  English  readers ;  thas  Calcatta,  Catch,  Cele- 
bes, Mecca,  &c.,  will  be  retained  in  their  present  form. 

3.  The  trae  soand  of  the  word  as  locally  pronounced  will  be  taken  as 
the  basis  of  the  spelling. 

4.  An  approximation,  however,  to  the  sound  is  alone  aimed  at.  A 
system  which  would  attempt  to  represent  the  more  delicate  inflections 
of  sound  and  accent  would  be  so  complicated  as  only  to  defeat  itself! 
Those  who  desire  a  more  accurate  pronunciation  of  the  written  name 
must  learn  it  on  the  spot  by  a  study  of  local  accent  and  i>eculiarities. 

5.  The  broad  features  of  the  system  are  that  vowels  are  pronounced 
as  in  Italian,  and  consonants  as  in  English. 

6.  One  accent  only  is  used,  the  acute,  to  denote  the  syllable  on  which 
stress  is  laid.  This  is  very  important,  as  the  sounds  of  many  names  are 
entirely  altered  by  the  misplacement  of  this  stress. 

7.  Every  letter  is  pronounced.  When  two  vowels  come  together  each 
one  is  sounded,  though  the  result  when  spoken  quickly  is  sometimes 
scarcely  to  be  distinguished  from  a  single  sound,  as  in  ai,  au,  eL 

8.  [East]  Indian  names  are  accepted  as  si>elt  in  Hunter's  Oaaetteer. 
On  the  11th  of  September  occurred  the  centenary  of  the  foundation 

of  the  well-known  geographical  establishment  of  Justus  Perthes,  of  Ootha. 
The  committee  of  the  Geography  Section  of  the  British  Association, 
which  was  in  session  at  Aberdeen  at  the  time,  sent  a  telegram  of  hearty 
congratulation  and  good  wishes  for  the  future  to  the  head  of  the  estab- 
lishment. All  the  professors  of  geography  at  the  German  universities 
united  in  presenting  to  the  firm  a  beautifully  illuminated  address,  ex- 
pressing their  sense  of  the  services  rendered  to  geography  by  the  firm 
during  its  long  career.  A  handsome  quarto  volume  has  also  been  issued 
from  Gotha  for  private  circulation,  giving  a  very  interesting  sketch  of  the 
progress  of  the  establishment  under  its  various  heads,  brief  biographiesof 
the  famous  cartographers  connected  with  it,  and  notes  on  the  various 
great  works  in  geography  which  it  has  produced.  The  work  contains  nu- 
merous portraits  both  of  the  partners  and  cartographers  of  the  past  The 
founder  of  the  firm  was  Johann  Georg  Justus  Perthes,  who  was  bom  at 
Budolstadt,  September  II,  1749,  his  father  being  physician  to  the  Prince 
of  Budolstadt.  When  the  firm  was  first  established  in  Gtotha  in  1785, 
its  publications  were  of  a  general  character.  In  1809  the  great  Hand- 
Atlas  Uber  alle  bekannte  Lander  des  Erdbodens^  by  Professor  Heusin- 
ger,  of  Dresden,  was  published,  with  twenty -four  maps  in  copper  plate. 
Under  the  second  chief  of  the  firm,  Wilhelm  Perthes,  18I6-'53,  the 
H.  Mis.  15 35 
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Gotha  establishment  rapidly  assumed  the  special  geographical  and  car- 
tographical character  it  has  ever  since  possessed.  Under  him  the  first 
part  of  the  celebrated  hand  atlas  of  Adolf  Stieler  was  published  in  1817, 
which  since  then  has  continued  to  be  issued  in  an  unbroken  series  of 
editions.  To  Wilhelm  succeeded  in  1853  Bemhard  Perthes,  who,  how- 
ever, was  cut  off  in  1857,  leaving  a  posthumous  son,  the  present  head 
of  the  Gotha  establishment.  The  successive  chiefs  gathered  round  them 
in  successive  years  all  the  best  geographical  talent  in  Germany,  includ- 
ing such  names  as  those  of  Stieler,  Berghaus,  Sydow,  Spruner,  Bret. 
Schneider,  Petermann,  Behm,  Wagner,  Supan,  Hassenstein.  Through 
the  Oeographische  Mittheilungen  established  by  Petermann,  the  Go- 
tha establishment  has  gradually  become  the  receptacle  for  geographical 
information  from  all  parts  of  the  earth,  information  which  is  being  con- 
stantly put  on  record  and  given  to  the  world  in  the  form  of  those  ac- 
curate and  beautiful  maps  with  which  all  geographers  are  familiar.  It 
is  to  be  hoped  that  long  continued  prosperity  is  in  store  for  a  house 
which  has  done  such  admirable  service  in  the  past  to  geographical  sci- 
ence. 

The  recent  colonial  acquisitions  by  the  various  European  nations  has 
called  forth  a  number  of  excellent  papers  on  the  subject.  Among  the 
best  is  that  of  Colonel  Sir  Charles  H.  Nugent,  K.  C.  B.,  which  was 
published  in  a  recent  issue  of  the  Journal  of  the  Royal  United  Service 
Institution.  According  to  the  latest  statistics,  England  has  65  square 
miles  of  colony  to  the  square  mile  of  her  own  area;  Holland,  54; 
Portugal,  20;  Denmark,  6*30;  France,  1*90;  and  Spain,  0*86  square 
miles.  The  area  of  the  British  colonies  is  nearly  8,000,000  square  miles, 
rather  less  than  the  area  of  the  Russian  Empire,  including  Siberia  and 
Central  Asia ;  but  if  the  area  of  the  native  feudatory  states  in  India 
be  added,  amounting  to  509,284  square  miles,  over  which  England  exer- 
cises as  great  control  as  Russia  does  over  much  of  the  territory  under 
its  sway,  together  with  that  of  the  United  Kingdom  itself,  120,757 
square  miles,  then  the  area  of  the  British  Empire  exceeds  that  of  the 
Russian  Empire ;  and  it  covers  within  a  fraction  of  one-sixth  of  the 
whole  land  area  of  the  globe.  The  recently  absorbed  territory  of  the 
ex-King  Thebaw  is  not  included  in  this  epitome. 

Two  new  prizes  have  been  added  to  those  which  the  Geographical 
Society^ of  Paris  is  now  in  a  position  to  award.  One  is  that  of  M.  J.  B. 
Morot,  who  bequeathed  a  sum  of  2,000  francs,  the  interest  of  which  is  to 
bo  given  annually  to  the  French  navigator  or  traveller  who  should  in 
the  course  of  the  year  have  approached  nearest  to  the  North  Pole;  and 
the  other  that  of  M.  Felix  Fournier,  who  left  50,000  francs  to  found  an 
annual  prize ''  with  the  object  of  rewarding  the  best  geographical  work, 
either  maps  or  books,  published  during  the  year."  While  the  former 
will  hardly  be  considered  a  special  incentive  to  braving  the  hardships 
of  Arctic  travel,  the  latter  will  undoubtedly  stimulate  to  extra  effort. 

The  war  ministers  of  France,  Germany,  and  Italy  have  recently  been 
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attentively  examiniug  geographical  maps  in  relief,  constructed  on  a 
system  of  which  M.  de  Mendouca,  a  Portuguese  councilor  of  state,  presi- 
dent of  the  Banco  Lusitano,  possesses  the  patent  and  is  the  promulgator. 
These  relief  maps  are  stated  to  combine  the  advantages  generally  ad- 
mitted to  be  possessed  by  relief  maps  and  the  convenience  and  accuracy 
of  maps  on  flat  surfaces.  This  new  method  rapidly  produces  by  a  chem- 
ical and  mechanical  process  plane  maps  with  the  curves  and  altitudes 
in  relief,  so  represented  as  to  correspond  absolutely  with  the  elevations 
established  by  accurate  observations.  These  maps  are  drawn  on  com- 
paratively thin  paper ;  can  be  rolled  up  and  placed  in  the  narrowest 
case,  so  that  they  are  very  light  and  portable,  and  are  not  injured  by 
water. 

The  editor  of  Science^  under  date  of  December  4, 1885,  called  attention 
to  a  curious  instauce  of  persistency  of  error  in  map-making.  Many 
years  ago  an  army  expedition  traversed  the  White  Biver  region  of  Colo- 
rado, going  from  Fort  Bridger,  Wyoming,  to  old  Fort  Massachusetts, 
Colorado.  In  this  neighborhood  are  '<bad  lands,"  eroded  into  curious 
forms,  which  naturally  suggest  a  ruined  city ;  the  commander  of  the 
exi)edition  gave  the  locality  the  name  of  Ooblin  City,  which  name  ap- 
peared on  his  map.  The  map-makers,  in  their  haste  to  flU  up  the  blanks 
in  this  unsettled  region,  jumped  to  the  conclusion  that  this  was  a  veri- 
table settlement,  and  gave  it  a  place  on  their  maps — a  place  which  it 
has  ever  since  retained.  Not  only  have  the  commercial  map-makers, 
almost  without  exception,  fallen  into  this  error,  but  such  authorities  as 
the  United  States  Engineer  Office  and  General  Land  Office  have  adopted 
it.  The  name  has  however  been  gradually  changed  from  Ooblin  to 
Goldin,  and  thence  to  Golden  City;  while  more  than  one  enterprising 
map-maker — reasoning  probably  that  a  city  cannot  exist  without  means 
of  communicating  with  other  settlements,  has  constructed  on  paper  a 
road  down  the  White  Biver  to  it.  It  is  scarcely  necessary  to  add  that 
there  is  not  and  never  was  a  city  in  this  neighborhood.  Continuing  his 
very  apposite  comments  on  careless  map-making,  the  same  editor,  in  a 
more  recent  issue,  is  inclined  to  think  that  if  demand  begets  supply, 
there  must  be  a  very  limited  demand  for  good  maps  in  this  country. 
And  any  geographer  who  has  had  occasion  to  use  trade  maps  of  com- 
paratively new  regions  must  frequently  have  been  sadly  embarrassed 
by  the  apparent  carelessness  in  compiling  them. 

Heinrich  Entz  and  August  Mer  have  recently  independently  studied 
the  voyage  of  Hanno,  the  Carthaginian.  Both  agree  that  its  termina- 
tion was  at  the  island  of  Fernando  Po,  in  the  Bight  of  Biafra,  called  by 
Hanno  the  Isle  of  Gorillas.  The  colony  of  Thymaterion  is  identified  by 
them,  as  by  most  authors,  with  the  town  of  Mazaghan,  and  the  promon- 
tory of  Qolo6  with  Cape  Cantiu.  The  river  Lixus  is  regarded  by  Mer 
as  the  Senegal,  for  weighty  reasons,  though  Entz  and  others  have 
&vored  the  Wadi  Draa,  much  farther  south  Hanno's  island  of  Cem6 
was  probably  Gtoree,  and  his  Western  Horn  (or  Bay)  was  the  Bight  of 
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Benin.  Much  weight  attaches  to  the  opinion  of  M.  Mer,  who  is  a  retired 
naval  oflScer  of  forty  years'  experience,  including  three  years  of  cruis- 
ing between  the  equator  and  Gibraltar,  on  the  west  coast  of  Africa. 

A  catalogue  of  the  printed  maps,  plans,  and  charts  in  the  British 
Museum  has  been  prepared  by  Professor  Douglas,  and  will  be  issued 
in  two  large  volumes. 

AFBIOA. 

F.  S.  Arnot  has  sent  to  the  Boyal  Geographical  Society  a  sketch  map 
of  his  route  from  Shoshong  to  Bih6.  He  followed  the  Zambesi  &om 
his  point  of  crossing,  a  little  above  Victoria  Falls,  to  Lialui^  from  which 
he  proceeded  west-northwest  to  the  great  plateau  on  which  Bih6  is 
situated. 

The  route  from  Benguela  to  the  mission  village  of  Bih6  has  been  ap- 
proximately surveyed  by  the  Rev.  William  E.  Fay.  The  sketch  maps 
cover  an  area  60  miles  wide,  extending  over  four  degrees  of  longitude* 
The  first  human  habitations  met  with  are  at  the  eastern  foot  of  the 
coast  range. 

According  to  J.  M.  Cook,  who  has  recently  returned  &om  Dongola, 
it  appears  that  the  cataracts  of  the  Nile  are  not  correctly  placed  upon 
the  map.  The  so-called  third  cataract  at  Hannek  is  no  cataract  at  all^ 
only  a  very  small  rapid.  Between  the  second  and  so-called  third  cataract 
four  or  five  cataracts  occur,  and  these  explain  the  delay  in  the  concen- 
tration of  the  British  troops  at  Dongola.  From  Sarras  to  Sakarmatta 
(74  miles)  the  rise  was  450  feet 

The  map  of  Africa,  on  a  scale  of  27  geographical  miles  to  the  inch,  in 
course  of  publication  by  the  French  D6pot  de  la  Guerre,  will  consist  of 
sixty  sheets.  Twenty-four  of  these  have  been  published,  18  of  West  and 
Central  Africa,  6  of  South  Africa  and  Gape  Colony.  Sheet  number  9 
shows  the  Canaries  and  the  sterile  country  called  by  Dr.  Barth  ^^  Tiri& 
el  Ferar,''  or  the  country  of  deep  wells.  Sheet  No.  10  gives  the  western 
half  of  the  Sahara,  and  shows  the  routes  of  travellers,  with  many  notes 
on  the  inhabitants,  nature  of  the  country,  and  position  of  the  oases  and 
wells;  and  Sheet  No.  11  has  a  portion  of  the  Ahaggar  region,  of  which 
little  is  really  known,  and  the  better-known  Terab  oasis. 

M.  Giraud  has  finally  been  compelled  to  desis  t  &om  his  attempted 
explorations.  His  men  deserted  him,  retaining  the  French  flag  and 
Chassep6t  rifles,  and  turned  highwaymen  on  their  way  back  to  Zanzi^ 
bar,  where  they  were  cast  into  prison  by  the  French  consul. 

The  results  of  Dr.  von  Wilhelm  Joest^s  circumnavigation  of  Africa 
are  of  ethnographic  rather  than  geographic  interest,  since  he  scarcely  left 
the  coast  at  all,  and  when  he  did  penetrate  into  the  interior  it  was  in 
such  well-known  places  as  the  Orange  Free  State  and  Zululand.  Still, 
what  he  did  was  well  done,  and  several  advantageous  map  corrections 
can  be  made  &om  his  notes. 

A  work  of  interest  to  the  philologist,  geographer,  and  anthropologist 
is  that  of  I'Abbd  Pierre  Bouche  on  the  Slave  Coast  and  Dahomey. 
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The  African  travellers  Janckeu  and  Casati  have  arrived  at  Lado,  an 
Egyptian  military  station  on  the  Bahr-elJebel.  They  were  exploring 
the  Nyam-Nyam  district,  between  the  tributaries  of  the  Nile  and  the 
Upper  Congo,  and  as  nothing  had  been  heard  of  them  for  a  long  time^ 
It  was  feared  the  Mahdi  had  cat  off  their  retreat. 

Mr.  Henry  £.  O'Neill  ha^  taken  great  pains  to  ascertain  the  longitude 
of  Blantyre,  and  his  results  have  been  accepted  by  the  Boyal  Oeographi- 
cal  Society.  After  carei'ul  computation,  and  making  choice  of  such  ob- 
servations as  fix>m  their  nature  were  best  calculated  to  eliminate  pos- 
sible errors  of  observation,  the  longitude  of  Blantyre  has  been  fixed  at 
350  3/  34//  eagt  Qf  Greenwich,  thus  differing  7'  24''  from  the  previously 
accepted  position,  which  was  34^  56'  30"  east.  Blantyre  is  now  reck- 
oned  as  a  secondary  meridian.  Mr.  O'Neill  on  his  journey  from  Quilli- 
mane  to  Blantyre  availed  himself  of  the  opportunity  afforded  by  an  en- 
forced delay  on  the  banks  of  the  Zambesi  to  study  the  action  of  that  river. 
He  is  led  to  speculate  on  the  probable  change  in  the  physical  and  po- 
litical geography  of  that  part  of  Africa  which  will  result  from  a  continu- 
ation of  the  wearing  away  of  the  banks  of  the  Zambesi ;  for  if  a  perma- 
nent connection  be  established  between  the  Zambesi  and  Quaqua,  and  a 
large  proportion  of  the  Volume  of  water  now  carried  to  the  sea  by  the 
Kongone  Biver  and  other  smaller  branches  to  the  southward  enters  the 
QuiUimane  Biver,  the  effect  will  undoubtedly  be  to  block  the  southerly 
channels  by  the  precipitation  nearer  shore  of  the  earth  particles  carried 
down  by  the  river.  And  on  the  other  hand  the  QuiUimane  Biver  would 
be  deepened  by  the  greater  ^^  scouring  "  force  of  the  larger  volume  of 
water  carried  down  by  it.  The  connection  mentioned  is  now  made  in- 
termittently over  the  low  flat  country  between  the  Zambesi  and  Qua- 
qua  at  high  water.  Mr.  O'Neill  draws  attention  to  the  neglected  port 
of  Nakala,  in  Femao  Yeloso  Bay,  north  of  Mozambique.  It  has  numer- 
ous good  anchorages,  and  offers  magnificent  conditions  for  the  founding 
of  a  colony.  Nakala  is  a  deep  inlet  forming  a  southern  prolongation  of 
Fernao  Veloso  Bay. 

M.  OoiUard,  accompanied  by  M.  Middleton,  has  accomplished  his 
journey  up  the  valley  of  the  Zambesi  to  visit  Akuftina,  the  King  of  the 
Ba-rotse,  and  has  been  received  with  great  kindness.  The  authority  of 
the  King  is  not  very  great ;  his  minister  Mataga  appears  to  be  master  of 
everything,  but  be  has  had  several  rebellions  to  put  down. 

In  the  July  portion  of  Petermann's  Mittheilungenj  Professor  Batzel 
seeks  to  show  how  misleading  it  is  to  color  the  map  of  Africa  with  def- 
inite political  boundaries.  His  paper  is  accompanied  by  a  double  map 
of  Africa.  In  one  part  the  continent  is  colored  according  to  the  pre- 
vailing occupation,  in  the  second  according  to  the  people  who  form 
states. 

For  the  purpose  of  gaining  information  for  France  as  to  what  was 
occurring  in  the  vicinity  of  her  Algerine  possessions,  M.  Charles  de 
Foucauld  accomplished  a  most  remarkable  journey  of  exploration  in 
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Morocco  daring  1883  and  1884.  Having  renonnced  his  fatnre  prospects 
in  the  military  career,  he  disguised  himself  in  the  costume  of  a  Jew,  in 
spite  of  the  antipathy  of  the  natives  to  persons  of  that  religion.  This 
particular  disgoise  enabled  him  to  conceal  his  barometer  and  sextant 
and  make  his  observations  under  the  long  veil  with  which  the  Jew 
covers  himself  during  prayer.  Deprived  of  all  comforts,  without 
servants,  without  an  animal  upon  which  to  ride,  without  tent  or 
bed,  and  almost  without  baggage,  he  travelled  and  worked  during 
eleven  months  among  these  people  who  had  more  than  once  before 
unmasked  similar  attempts  and  inflicted  upon  the  unfortunate  in- 
dividual the  punishment  which  the  crime  appeared  to  them  to  de- 
serve, viz,  death.  To  the  7,600  miles  of  road  marked  out  with 
but  few  determinations  of  latitude  and  still  fewer  points  of  longi- 
tude, which  cartographers  had  at  their  disposal  in  1883,  M.  de  Fou- 
cauld  added  1,400  miles  of  new  ground  besides  revising  and  perfecting 
in  the  cou];se  of  his  journey  the  work  of  his  predecessors.  His  travels 
occupied  from  the  20th  of  June,  1883,  to  the  23d  of  May,  1884.  He 
traversed  the  great  Atlas  range  at  several  new  points,  of  which  he  had 
determined  the  altitude,  besides  having  journeyed  for  185  miles  along 
the  base  of  the  range,  rectifying  and  simplifying  by  fresh  information 
the  orography  of  the  country.  Thanks  to  him,  we  now  know  that  from 
31  miles  on  the  north  and  103  miles  on  the  south  this  commanding 
range  is  flanked  by  parallel  lines  of  elevation,  which,  as  far  as  our  maps 
were  concerned,  is  quite  a  revelation.  We  learn  from  M.  de  Foucauld 
that  there  is  in  the  north  a  chain  of  mountains  about  185  miles  in  lengthy 
which  bears  the  names  of  Djebel- Att-Seri  and  DjebelBeni-Uaghaln.  In 
the  south  there  is,  flrst  of  all,  the  Little  Atlas  (the  Anti- Atlas  on  the 
map  of  Lenz),  and  still  farther  south  the  strange  outline  of  the  Djebel- 
Bani  range,  the  name  of  which  we  know  &om  the  Babbi  Mardochto, 
and  which  Lenz  crossed,  but  without  identifying  it.  This  journey,  ex- 
tending over  five  days  to  the  south  of  Mekn&s,  was  accomplished  by  M. 
de  Foucauld  iu  the  midst  of  warlike  peoples  and  marauding  tribes. 
In  the  mont^  of  December,  1883,  the  traveller  touched  the  Uftdi  Dbr&'a 
to  the  south  of  Tattas.  "  This  river,"  he  says,  '*  the  bed  of  which  is 
nearly  2}  miles  in  breadth,  is  absolutely  dry,  except  during  the  melting 
of  the  snow  and  the  seasons  of  continuous  rain.''  Later  on  he  again 
saw  the  river  farther  to  the  northeast,  in  the  district  of  Mezquita, 
"  where  this  same  river,  broad  and  with  uninterrupted  stream,  flows 
through  plantations  of  date  palms."  The  itinerary  of  M.  de  Foucauld 
places  that  part  of  the  course  of  the  U&di  Dhr&'a,  as  indicated  on  Dr. 
Bohlfs  map,  quite  one  degree  farther  west.  This  important  correc- 
tion should  be  utilized  to  revise  the  itinerary  of  the  German  traveller. 
Finally,  the  accurate  information  obtained  literally  revolutionizes  our 
previous  geographical  and  political  knowledge  of  Morocco. 
The  death  of  King  Mtesa  is  cod  Armed,  but  it  is  believed  that  his  soa 
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will  prove  more  frieodly  to  civilization  than  the  father.  Miramba  is  also 
dead. 

Dr.  A.  Fischer's  brochnre,  Mehr  lAcht  im  dunleln  Weltteily  reviewed 
in  the  November  issue  of  the  Proceedings  of  the  Royal  Geographical 
Society,  contains  a  large  amount  of  statistical  information,  through 
the  midst  of  which  much  valuable  geographical  knowledge  is  inter- 
woven. 

Lieut.  Victor  Giraud,  of  the  French  navy,  has  given  us  (see  Proceed- 
ings Royal  Geographical  Society,  September)  a  delineation  of  Lake  Bang- 
weolo,  which  differs  widely  from  that  first  published  by  Dr.  Livingston, 
as  a  comparison  of  his  sketch  with  the  society's  map  of  Eastern  Equa- 
torial Africa  will  show.  We  are  indebted  to  the  same  officer  for  having 
traced  the  Luapula  from  where  it  issues  from  the  lake,  as  far  as  Moero 
Mkata.  Equally  interesting  is  the  information  brought  home  by  Herr 
Reichard  from  the  copper  country  of  Katanga  and  the  Kingdom  of  Msiri, 
regions  hitherto  known  to  us  only  from  the  vague  reports  of  Portuguese 
traders  or  natives.  Lieutenant  Giraud  left  Daro-es-  Satam  on  the  19th 
of  December,  1882.  Grossing  in  succession  Uzaramo,  Khutu,  XJ-sagaray 
U-hehe,  CT-bena,  and  the  Livingston  Mountains,  by  routes  differing  in 
many  places  from  those  followed  by  his  predecessors,  he  reached  the  north- 
em  extremity  of  Lake  Nyassa,  and  thence  ascended  to  Kiwanda  on  the 
"  Stevenson  road."  He  then  turned  off  toward  the  southwest  and  trav- 
elling over  a  wide  plain,  entered  XJ-emba,  the  country  of  B-emba,  whose 
chief  is  Kitim  Kuru,  by  far  the  most  powerftil  ruler  whom  the  explorer 
met  with.  On  reaching  Zapana,  Lieutenant  Giraud  sent  his  caravan  on  to 
Kazembe's  town,  whilst  proceeding  himself  to  the  shores  of  Lake  Bang- 
weolo.  The  lake,  acconling  to  this  explorer,  consists  of  a  sheet  of  open 
water  in  the  north,  apparently  nowhere  more  than  20  feet  in  depth,  and 
of  a  vast  swamp.  Kisi,  the  most  elevated  island,  only  rises  to  a  height 
of  80  feet  The  Luapula  leaves  the  lake  at  Kawende  Point.  The  river 
there  is  about  300  feet  wide  and  15  feet  deep,  its  course  being  well  de- 
fine<l  between  walls  of  gigantic  rushes.  After  about  a  fortnight  spent 
on  the  river  and  in  forcing  his  way  through  a  lagoon  at  the  back  of  it, 
Lieutenant  Giraud's  progress  was  stopped  by  an  ^^army"  sent  against 
him  by  Mere-Mere,  chief  of  Ba-ussi.  He  was  compelled  to  surrender ;  but 
after  remaining  a  prisoner  for  some  time  he  succeeded  in  escaping,  made 
his  way  through  the  country  of  the  hostile  Wa-Kisinga,  and  following 
the  Luapula  for  some  distance,  he  at  length  r^oined  his  caravan  in 
Kazembe's  town.    Eventually  he  reached  lende  on  the  Taganyika. 

Dr.  Bohm  and  Herr  Reichard  left  the  Belgian  station  of  Mpala,  on 
the  Tanganyika,  on  the  1st  of  September,  1883,  and  on  September  27 
they  reached  the  Luapula,  where  that  river  is  500  feet  wide,  but  not 
navigable,  owing  to  rapids.  They  crossed  into  the  kingdom  of  a  power- 
ful chief,  named  Msiri,  who  subjected  them  to  vexatious  annoyances, 
and  prevented  their  progress  until  at  last  Dr.  Bohm  died  on  March  2', 
1884,  after  ten  days'  suffering.    Soon  afterward  Herr  Reichard  was  per- 
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milted  to  start  for  Katanga,  which  he  reached  on  May  27,  and  visited 
the  two  copper  mines,  which  he  found  to  be  exceedingly  rich.  His  at- 
tempt to  trace  the  Laflra  to  its  soarce  was  frustrated  by  the  hostile 
attitude  of  the  Waramba,  and  he  was  compelled  to  turn  back  on  June 
2,  when  within  a  few  days  only  of  his  goal.  Owing  to  the  hostile  atti- 
tude of  Msiri,  and  the  annoyance  consequent  thereon,  the  valuable  col- 
lections made  by  Dr.  Bdhm  had  to  be  abandoned.  On  November  6, 
1884,  the  Luapula  was  crossed  once  more,  and  after  another  long  march 
through  a  hostile  country  the  hospitable  station  of  Mpala  was  reached 
again  on  November  30, 1884.  According  to  Herr  Reichard  the  Lualaba 
is  the  real  head-stream  of  the  Congo.  Where  he  saw  that  river,  a  short 
distance  above  the  Ux)embe  Lake,  it  is  1,000  to  1,500  feet  wide,  and  the 
natives  assert  that  it  can  be  navigated  as  far  as  Manymma.  The  Lua- 
pula, on  the  other  hand,  has  a  width  of  only  500  feet,  and  forms  numer- 
ous rapids  in  its  course  through  the  Mitumba  Mountains.  The  Luflra, 
where  crossed,  was  only  150  to  200  feet  wide.  It  forms  two  waterfalls, 
one  in  the  salt  plain  of  Muacha,  and  another,  Juo,  at  the  head  of  the 
gorge  through  the  Yiano  Mountains.  The  Juo  fialls  are  80  feet  high, 
the  breadth  of  the  river  being  330  feet. 

The  two  Portuguese  explorers,  Captain  Capello  and  Commander  Ivens, 
who  started  last  year  upon  an  expedition  across  Africa,  eventually 
reached  Cape  Town  after  a  most  adventurous  journey.  They  subse- 
quently left  for  Mossamedes,  and  returned  to  Europe  via  the  Congo. 
They  reached  Lisbon  on  the  17th  of  September,  where  they  were  re- 
ceived by  the  King,  and  welcomed  by  an  enthusiastic  demonstration  of 
their  countrymen.  They  have  traversed  a  region  which  no  European 
had  ever  set  foot  in.  Leaving  Mossamedes  in  March,  1884,  with  an  es- 
cort of  one  hundred  and  twenty  men  recruited  along  the  coast  between 
that  place  and  St.  Paul  de  Loando,  they  reached  Quillimane,  upon  the 
eastern  coast,  to  the  south  of  Mozambique,  in  May,  1885,  after  having 
discovered  the  watershed  whence  the  rivers  of  Central  Africa  flow  north 
and  east  towards  the  sea.  They  travelled  over  4,500  miles  of  territory! 
3,000  miles  of  which  were  previously  unexplored,  and  they  are  said  to 
have  discovered  the  sources  of  the  Lualaba,  an  affluent  of  the  Congo 
(which  has  been  so  frequently  referred  to  in  recent  geographical  discus- 
sions), as  well  as  those  of  the  Luapula  and  Chambeze,  the  upper  waters 
of  the  Congo.  They  also  visited  the  copper  region  of  the  Yaranganga 
district,  situated  between  the  Lualaba  and  the  Luapula  Bivers.  Messrs. 
Capello  and  Ivens  found  the  tse-tse  fly  very  abundant;  sixteen  of  the 
party  died  from  their  bites,  without  counting  cattle  and  hunting  dogs. 
They  lost,  all  told,  sixty-two  men  in  fifteen  months,  and  were  almost 
exhausted  when  they  reached  Fet6.  (See  Proceedings  of  Boyal  Geo- 
graphical Society,  December,  1885.) 

Mr.  J.  T.  Lost  left  England  on  the  2d  of  September,  on  his  way  to 
Zanzibar,  where  he  will  equip  his  party  for  the  expedition  in  which  he  iB 
engaged  under  the  auspices  of  the  Royal  G^graphical  Society.    He  will 
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proceed  to  the  conflaence  ol  the  Bovuma  and  Lcuendi  Bivers,  fix  the 
longitude  of  the  Junction,  and  will  then  establish  himself  awhile  in  the 
Namuii  Hills.  After  a  study  of  that  region,  Mr.  Last  will  enter  the 
valley  of  the  Likuga,  follow  it  to  the  coast,  and  then  follow  the  coast 
to  Quillimane  or  Angoche. 

In  a  rei)ort  to  the  British  foreign  officCi  by  Mr.  Laurence  GkHxlrich, 
Her  Britannic  Migesty's  acting  consul  for  the  Nyasse  district,  dated  Ban- 
daw6,  Lake  Nyassa,  June  1, 1885,  he  describes  a  recent  visit  to  the 
country  on  the  west  of  the  lake.  He  refers  principally  to  the  territory 
of  Muazi,  which  was  visited  by  Livingston.  During  his  stay  at  Kasungo, 
Muazi's  town,  130  miles  SSW.  of  Bandaw6,  the  chief  died  and  was 
succeeded  by  his  nephew  Katam6.  Mr.  Goodrich  was  well  received  there, 
the  natives  having  that  respect  for  the  English  which  is  always  to  be  found 
where  Livingston  has  been  the  only  previous  white  visitor.  The  chief 
object  of  the  visit  was  to  inquire  into  and  endeavor  to  wean  the  chie& 
from  encouraging  the  slave  trade.  The  country  he  passed  through  be- 
tween Bandaw6  and  Kasungo  he  found  entirely  uninhabited,  though 
abounding  in  game  of  all  kinds.  Kasungo  is  situated  in  the  center  of  a 
large  treeless  plain,  2,258  feet  above  the  level  of  Lake  Nyassa,  the  houses 
being  built  around  a  curious  conical-shaped  hill  900  feet  above  the  plain. 
The  ohiefiB  interviewed  were  anxious  to  see  English  trader  settled  in 
the  country.  Muazi's  country  is  known  as  the  Marumba  country,  and 
the  people  are  Wanyasse.  Here  a  very  large  stock  of  ivory  is  to  be 
bought — according  to  Mr.  Goodrich,  KAtam6  offered  to  sell  him  a  hun- 
dred tusks.  The  soil  (he  states)  is  good,  and  adapted  for  wheat  grow- 
ing ;  cattle  thrive  admirably,  and  the  tse-tse  fly  does  not  exist  in  the 
district  The  plain  around  the  base  of  Mount  Kasungo  is  4,000  feet 
above  the  sea,  which  altitude  should  insure  a  climate  suited  to  Euro- 
I>eans.    The  natives  appear  to  be  simple  and  peace-loving. 

Dr.  Hannington,  Bishop  of  Equatorial  Africa,  started  with  Mr.  Taylor 
early  in  June  to  explore  a  route,  different  from  that  followed  by  Mr. 
Joseph  Thomson,  via  Ghagga  and  the  Massai  country  to  the  eastern 
shores  of  Victoria  Nyanza.  Be  is  of  the  opinion  that  if  this  route  be 
once  opened  all  the  caravans  for  Mombasa  to  the  interior  would  adopt 
it,  and  there  would  be  a  great  saving  of  time  and  distance.  The  bishop 
has  attached  himself  to  a  Swahali  caravan.  He  hopes  to  touch  Lake 
Naivasha  and  emerge  at  Sendega  in  Lower  Kavirondo.  When  last  heard 
from  he  was  working  his  way  through  the  unknown  region  between 
Kilima-njaro  and  Victoria  Nyanza,  and  hoped  to  be  at  Bubaga  by  the 
end  of  the  year.  Since  then  an  unconfirmed  rumor  has  been  received 
to  the  effect  that  he  had  been  taken  a  prisoner  by  the  King  of  the  Mo- 
banza,  (f )  who  threatened  to  put  him  to  death.  If  successfid,  the  bishop 
will  accomplish  a  work  of  great  geographic  as  well  as  humanitarian 
value.    Sir  John  Kirk  was  consulted,  and  approved  of  the  scheme. 

Dr.  Oscar  Lenz's  work  on  Timbuktu  appeared  early  in  the  year.  Since 
then  the  Imperial  Geographical  Society  of  Vienna  has  received  good 
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news  from  the  doctor's  present  African  exploring  expedition^  whicli  had 
passed  through  Monrovia,  the  capital  of  Liberia,  and  gone  on  to  the 
Oameroons,  the  ^Itimate  object  being  to  explore  the  watershed  between 
the  Nile  a^d  Oongo  from  the  west. 

M.  Leon  Gniral  has  sent  to  the  Geographical  Society  at  Paris  a  de- 
scription of  the  west  coast  of  Africa,  about  the  months  of  the  San  Benito 
or  Ey  0  and  the  Dote,  7}  miles  farther  south.  The  Eyo  is  a  mile  in  width 
at  its  month.  Banks  of  rocks  bar  the  entrance,  but  the  left  arm  is 
navigable  for  vessels  drawing  two  meters  of  wat^r.  The  banks  are 
marshy.  M.  Gniral  ascended  it  about  30  kilometers  to  Iniger,  where 
there  are  falls.  It  has  several  tributaries,  some  of  them  nsrvigable  for 
canoes.  The  Dote  is  a  river  of  little  importance,  with  marshy  banks, 
and  is  about  a  meter  deep  and  40  meters  wide  along  the  lower  part  of  its 
course.  It  can  be  ascended  in  a  canoe  for  about  21  miles.  The  com- 
merce of  the  district  concentrates  in  the  village  on  the  right  bank  fix>m 
which  it  takes  its  name.  (See  Proceedings  of  Boyal  Geographical  So- 
ciety, December,  1885.) 

In  the  Proceedings  of  the  Boyal  Geographical  Society  for  February, 
1885,  is  a  long  and  learned  article  upon  ^^  European  Territorial  Claims 
on  the  Coast  of  the  Bed  Sea  and  its  Southern  Approaches,''  by  Sir  B. 
W.  Bawson,  than  whom,  perhaps,  no  one  is  better  fitted  to  discuss  this 
subject,  which  is  of  great  historical  as  well  as  geographical  imi>ortance. 

Mr.  E.  H.  Bichards,  an  American  missionary,  has  journeyed  from  In- 
hambane  to  the  Limpopo,  through  a  region  which  is  at  present  a  blank 
on  our  maps.  The  Bombom  Biver  forms  the  western  boundary  of  the 
Portuguese  province,  and  drains  a  large  area  of  western  Inhambane,  as 
well  as  the  eastern  slope  of  the  Makwakwa  Bidge  to  the  west  The 
country  west  of  this  ridge  is  semi-deserted,  in  consequence  of  the  raids 
of  Umzila's  soldiers.  From  the  Makwakwa  Bidge  to  the  Limpopo  is 
level  land.  The  Ama-gwaza,  or  people  of  Umzila,  inhabit  or  control  the 
country  from  the  Zambesi  to  the  Limpopo,  and  with  the  exception  of 
the  Portuguese  possessions  of  Chiluan  and  Inhambane,  from  the  sea  in 
the  east  to  the  Matabele  country  on  the  west.  In  a  second  journey  Mr. 
Bichards,  besides  visiting  a  large  and  hitherto  untravelled  area,  was 
successful  in  reaching  Baleni.  He  left  Delagoa  Bay  on  foot,  attended 
only  by  a  Zulu  convert  and  three  porters.  The  Komati  Biver,  200  yards 
wide,  30  feet  deep,  was  crossed  in  a  '^  dugout "  canoe,  and  its  course  fol- 
lowed for  several  days ;  the  river  was  then  left  and  a  series  of  thirteen 
lakes  passed.  Though  there  was  no  connecting  stream  at  that  season, 
the  natives  call  this  string  of  lakes  the  Liputa  Biver,  but  there  are  oft^n 
hills  and  bushy  districts  between  the  lakes.  Emerging  firom  the  bush 
close  to  the  Limpopo  Biver,  they  found  themselves  at  Baleni.  Herds 
of  cattle  were  visible  in  every  direction  and  clusters  of  small  huts  were 
very  numerous.  Maiyobo  or  Manjova,  the  ruling  chief,  has  several 
kraals  on  the  west  and  one  on  the  east  side  of  the  river,  which  hero  runs 
through  a  low  flat  plain  of  indurated  alluvium  as  hard  as  marble.    The 
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river  banks  are  abont  two  yards  liigh,  the  stream  being  about  15  feet 
deep  and  200  yards  wide.  Manjobo's  kraal  on  the  east  side  is  called 
Emkontweni,  '*  the  place  where  the  spear  is  stack  in  the  ground."  The 
kraal  of  the  Chobbas,  or  Machappas,  is  on  the  Limpopo,  about  12  miles 
north  of  the  Shangan  Eiver,  which  enters  the  former  from  the  eastward, 
and  is  otherwise  known  as  the  Luize  or  Mitti  River.  From  a  hill  just 
eastward  of  the  Shangan,  the  plain  of  Baleni  could  be  seen  extending 
NW.  and  SE.  as  far  a6  the  eye  could  reach,  and  about  25  miles  in  width. 
In  the  rainy  season  the  plain  is  an  immense  pool  or  lake,  and  all  the 
kraals  are  deserted  for  several  months.  The  Shangan  is  salt,  but  good 
water  can  be  had  by  digging.  The  people  call  themselves  Ama  Shan- 
gan!, and  all  adults  speak  more  or  less  Zulu,  which  is  the  language  of 
the  '<  court."  Thence  to  Inhambane,  took  nine  days  through  a  most 
populous  country.  Bingwana,  a  kraal  of  about  5,000  inhabitants,  is 
about  four  days  from  Inhambflme^on  the  river  of  the  same  name,  a  deep 
but  narrow  stream  abounding  in  sea-cows.  The  route  was  considerably 
south  of  the  one  taken  in  1884. 

The  Dutch  exploring  expedition  into  Portuguese  West  Africa  has  been 
so  unfortunate  as  to  lose  its  leader,  young  Mr.  D.  D.  Veth,  who  died 
from  disease  on  May  19, 1885,  in  camp  on  the  banks  of  the  E[ala-Eanga 
Biver,  between  Benguella  and  Humpata. 

In  the  October  number  of  Petermann's  Miitheilungen^  is  the  first  part 
of  an  account  of  the  journey  of  the  Austrian  explorers,  Drs.  Paulitschke 
and  von  Hardegger,  to  Harar,  by  the  former.  It  is  accompanied  by  a 
map  of  the  districts  traversed.  The  concluding  papers  appear  in  the 
December  number,  in  which  will  also  be  found  an  account  and  map  of 
Menge's  second  journey  in  Somali-land. 

A  fresh  expedition  in  Somali-land  has  been  undertaken  by  F.  L.  and 
W.  D.  James,  who  write  from  Berbera  that  they  intend  to  traverse  the 
Habr  Oerhajis'  country  to  Lebiholii,  whence  five  days  over  the  desert 
will  bring  them  to  Ogaden. 

The  chief  geographical  societies  in  Germany  have  resolved  to  erect 
a  monument  to  the  late  Dr.  Nachtigal,  who  died  April  24,  on  board  the 
German  gunboat  ^'Mowe",  off  the  west  coast  of  Africa,  on  Gape  Palmas, 
where  he  lies  buried.  It  is  intended  to  have  it  so  large  that  it  will  serve 
as  a  landmark  to  seamen. 

The  work  done  by  Lieutenant  Wissmann,  in  his  exploration  of  the 
Eassai  Biver,  the  great  southern  tributary  of  the  Congo,  is  second  in 
importance  only  to  the  discovery  of  the  Congo  itself.  It  will  seriously 
modify  the  conjectural  geography  of  that  portion  of  Africa.  He  found 
the  river  to  be  of  immense  volume,  and  navigable  from  its  junction  with 
the  Lulua.  He  found  the  Sanknru  and  the  Lubilash  to  be  one  river 
which  instead  of  flowing  northward  to  the  Congo,  turns  westward  and 
joins  the  Eassai.  As  it  approaches  the  Congo  the  Eassai  receives  the 
great  Eoango,  and  enters  the  main  river  by  the  Ewamouth,  after  re- 
ceiving the  water  of  Lake  Leopold.    Thus  the  river  which  on  Stanley's 
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last  map  joins  the  Congo  west  of  Stanley  Falls,  cannot  be  the  Lnbilash, 
and  moreover  mnst  be  of  no  great  length.  This  discovery  of  Lieutenant 
Wissmann,  along  with  that  of  the  Mobangi  by  Mr.  Orenfell,  greatly  in- 
creases the  navigable  waterway  of  the  Congo  system. 

Besides  mnch  good  detail  work  done  by  the  Rev.  G.  Grenfell  on  the 
Congo,  he  with  Rev.  T.  J.  Comber,  has  recently  explored  the  Mobangi, 
which  enters  the  right  bank  of  the  Congo,  forming  a  great  delta,  be- 
tween 26'  and  42'  south  latitude,  nearly  opposite  Equator  Station,  and 
is  probably  its  greatest  tributary.  Mr.  Orenfell  ascended  the  Mobangi 
on  a  mean  course  of  north  by  east  from  the  equator  to  4^  3(y  north  lati- 
tude, and  lefb  it  still  an  open  waterway.  At  49  23'  north,  just  below 
the  second  rapids,  he  found  it  673  yards  wide ;  at  no  point  lower  was 
it  less  in  width.  Its  mean  depth  is  25  feet,  and  its  current  not  more  than 
80  to  100  feet  per  minute.  From  Mr.  Orenfell's  notes  it  would  seem  that 
this  river  is  navigable  the  whole  way  from  the  Congo  to  4^  30^  north,  a 
distance  of  probably  400  to  450  miles,  taking  account  of  the  bends. 
His  opinion  and  that  of  his  Congo  colleagues  seems  to  be  that  the  Mo- 
bangi is  probably  the  lower  part  of  the  Welle,  a  river  whose  course  is 
one  of  the  unsolved  problems  of  African  geography ;  but  this  opinion 
is  scarcely  sustained  by  the  knowledge  we  now  have  of  the  region. 
Arguing  from  analogy,  we  should  conclude  that  the  source  of  the  Mo- 
bangi does  not  lie  east  of  2(P  east  longitude,  and  applying  the  meas- 
urements to  Stanley's  map,  the  watershed  falls  just  on  the  line  thereon 
suggested.  The  distance  in  a  direct  line  from  the  ultimate  point  reached 
by  Mr.  Orenfell  to  the  last-known  point  on  the  Welle  is  540  miles, 
and  to  the  source  of  the  Welle  some  900  miles.  It  appears  then  to  be 
practically  impossible  for  this  river  (of  less  than  the  third  of  a  mile  in 
width),  to  carry  off  the  water  of  the  Welle  Basin;  and  Mr.  Stanley's 
suggestion,  that  the  Bujere  (wrongly  called  the  Aruwimi)  is  the  outlet 
of  the  Welle  is  rather  strengthened  than  otherwise  by  this  latest,  and 
certainly  not  least  important,  contribution  to  our  knowledge  of  the 
mighty  Congo. 

The  Portuguese  possess  a  tract  of  land  on  the  northern  bank  of  the 
Congo,  extending  from  Cape  Lembo,  south  of  Kabinda  Bay,  to  Massab6, 
and  eztCDding  inland  30  or  40  miles  so  as  to  contain  Kabinda,  Molembo, 
Landana,  and  Massab^. 

The  whole  of  the  valley  of  the  Kwilu,  where  the  International  Associa- 
tion had  eighteen  stations,  is  ceded  to  France.  M.  de  Brazza,  recently 
returned  from  Africa,  reports  most  satisfactorily  from  the  French  Posses- 
sions on  the  Congo ;  his  reports  are  so  late  as  October  13, 1885. 

The  limits  of  the  new  <^  Kingdom  of  the  Congo,"  as  recognized  by  the 
Berlin  Conference,  appear  to  be  as  follows:  On  the  Atlantic  seaboard, 
from  Banana  point  to  Gab4  (5^  45'  south  latitude),  then  by  one  parallel 
of  GtB,h6  to  the  meridian  of  Ponta  da  Lenha,  by  this  meridian  north  to 
the  Chiloango,  thence  to  the  source  of  that  river,  thence  to  the  Mtomba- 
Mataca  falls  of  the  Congo,  leaving  to  the  French  the  station  of  Mboco, 
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bat  reserving  Mncnmbi  and  Manyanga,  thence  along  the  Congo  to  its 
confluence  with  the  Bamba  beyond  the  equator,  where  the  boundary 
running  northwest  remains  to  be  determined.  The  southern  fix>ntier 
follows  the  Congo  from  Banana  to  a  i)oint  a  little  above  Nokki,  the  south 
bank  belonging  to  Portugal,  thence  on  the  parallel  of  Nokki  to  the 
Koango,  along  this  river  to  about  90  south  latitude,  and  thence  in  a 
diagonal  line  across  the  continent  to  Lake  Bangweolo.  Eastward  the 
boundary  coincides  with  the  west  coasts  of  Lakes  Bangweolo,  Tangan- 
yika, Muta-Nzighe,  and  Albert  Nyanza.  Within  these  limits  the  new 
state  will  have  an  approximate  area  of  1,0003000  square  miles,  and  a 
population  of  probably  40,000,000,  mostly  of  Bantu  speech  and  Negro 
or  Negroid  stock. 

The  council  of  the  Boyal  Geographical  Society,  at  its  meeting  of  June 
22,  unanimously  passed  a  vote  of  congratulation  to  the  King  of  the 
Belgians  on  the  success  which  has  attended  his  work  of  exploration  and 
civilization  in  tropical  Africa.  The  resolution  was  as  follows:  ^^That 
the  thanks  of  the  council  be  conveyed  to  King  Leoi>old  n,  the  King  of 
the  Belgians,  for  the  interest  taken  by  His  Majesty  in  the  exploration  of 
Africa,  and  respectful  congratulations  on  the  signal  success  which  has 
attended  the  schemes  promoted  by  His  Majesty's  wisdom  and  munifl- 
cence."  In  acknowledging  this  communication  officially.  His  Majesty 
expressed  his  great  satisfaction  at  knowing  that  his  efforts  to  introduce 
civilization  into  the  heart  of  Aflrica  are  appreciated  by  such  high  and 
competent  authority. 

Bulletin  No.  3, 1885,  of  the  Boyal  Geographical  Society  of  Belgium, 
contains  a  paper  by  the  secretary  on  the  Congo  question,  describing 
the  explorations  made  in  the  basin  between  1486  and  1877,  the  founda- 
tion of  the  International  Association,  the  creation  of  the  Free  State,  and 
finally  a  description  of  the  basin. 

Volume  vm.  No.  2,  of  the  €^€ographische  Bl&tter^  published  by  the 
Bremen  Oeographical  Society,  contains  a  similar  paper  by  Dr.  Oppel, 
dealing  with  the  scientific  and  economical  importance  of  this  district* . 
The  paper  is  divided  into  two  main  sections :  (1)  The  discovery  and  in- 
vestigation of  the  Congo  (a)  between  1484  and  1872,  (b)  the  systematic 
exploration  since  1872 ;  (2)  the  extent  and  boundaries,  geology,  &c.y  of 
the  Oongo  region.  While  surprisingly  alike  in  general  features,  these 
two  i>apers  are  by  no  means  coincident,  since  both  show  independent 
thought  and  preparation,  and  indeed  treat  the  same  subject  from  quite 
different  standpoints. 

Science  for  August  23, 1885,  contains  an  excellent  map  of  the  Gonga 
Basin,  reproduced  by  permission  of  Harper  &  Brothers. 

Among  the  recent  scientific  missions  ordered  by  the  French  minister 
of  public  instruction  is  that  under  Lieutenant  Palat,  to  explore  the 
route  from  Senegal  to  Algeria  by  Medina,  Timbuctoo,  Mabrouk,  and 
the  Touat. 

Spain  has  recently  acquired  considerable  territory  in  Africa,  com* 
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prising  the  west  coast  of  the  Sahara  between  Cape  Bogodor  (20^  9^  north) 
and  Cape  Blanco  (2(P  45'  north),  both  included ;  and  in  the  Golf  of 
Guinea,  the  coast  line  from  the  Mani  Biver,  which  forms  the  northern 
boundary  of  the  French  possessions  on  the  Gaboon,  to  the  Bio  Compo 
(Qo  43'  to  2^  41'  north).  Six  stations  have  already  been  established  on 
the  Sahara  coast,  and  all  points  giving  access  to  shipping  will  be  per- 
manently occupied.  Old  treaties  with  the  chiefs  on  the  Bio  Benito 
have  been  renewed,  with  a  view  to  prevent  the  threatened  advance  of 
the  French  in  that  direction. 

The  conductor  of  the  Cartographic  Institute,  Hamburg,  Herr  L. 
Friedrichsen,  writes  thus  concerning  the  limits  of  the  G^rmah  posses- 
sions in  West  Africa:  ^^The  Mahln  district,  on  the  Gulf  of  Benin,  be- 
tween Lagos  and  the  mouth  of  the  Niger,  settled  by  the  Hamburg  firm 
of  G.  L.  Gaiser,  has  not  yet  been  placed  under  German  protection.  The 
coast  from  Jaboo  to  Old  Calabar  will,  in  my  opinion,  be  in  future  re- 
garded as  under  British  protection,  but  has  not  hitherto  been  officially 
placed  under  any  European  power.  The  frontier  of  the  German  Cam- 
eroon begins  with  the  Ethiopian  cataract  on  the  Great  Biver,  lying  from 
there  in  a  southwesterly  direction  to  the  sources  of  the  Bio  del  Bey, 
following  the  right  bank  of  this  river  to  the  coast,  then  the  coast  line 
in  a  southeasterly  direction  to  the  river  Behuwe,  excluding  the  town  and 
neighborhood  of  Victoria  as  British,  as  well  as  the  island  of  Malimba. 
The  latter,  as  well  as  the  whole  coast  from  the  river  Behuwe  to  Gumbe- 
gumbe,  is  not  described  by  me  in  the  commissions  of  foreign  officials  as 
without  a  ruler,  bat  as  a  tract  on  which  the  actual  raising  of  the  German 
flag  is  yet  the  subject  of  diplomatic  treaty.  The  German  protectorate 
in  Southwest  Africa  begins  with  IS^'  south  latitude,  not  with  Cape  Frio." 

Dr.  Ballay,  in  an  address  on  the  new  possessions  of  France  in  Africa, 
sums  up  by  saying  that  while  the  Ogow6  can  never  be  rendered  navi- 
gable, it  can  at  least  be  made  useful  for  bateaux.  Its  ba«in  is  naturally 
fertile  and  rich  in  resources.  On  the  other  hand,  the  country  extend- 
ing from  this  basin  to  the  Congo  is  generally  sterile.  There  is  little  to 
hope  for  from  this  region,  but  it  is  the  beginning  of  the  practicable 
route  for  reaching  the  trade  of  the  upper  region,  which  has  inhabitants 
of  intelligence  and  thrift.  The  protectorate  of  France  now  extends 
along  the  whole  north  coast  of  the  Gulf  of  Ta^ura  as  far  as  Bahr-Aseal, 
and  M.  Caspari  states  that  the  relations  of  France  with  the  Danakils 
are  cordial.  Obock  is  at  least  a  safe  and  easily  accessible  harbor,  and 
the  abundance  of  water  renders  possible  the  cultivation  of  vegetables. 

The  fifth  expedition  of  the  Belgian  Intemational  African  Association, 
which  started  with  a  view  of  connecting  by  a  chain  of  stations  the  east 
coast  with  the  interior  basin,  has  returned,  the  expense  proving  too 
great  to  render  the  project  profitable.  The  efforts  of  the  association  at 
present  will  probably  be  confined  to  the  Congo  watershed. 

Some  Swedish  merchants  ha\  e  purchased  in  the  Massaiga  country, 
in  the  Cameroons,  some  20  square  miles  of  land,  on  which  the  Swed- 
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isb  Asig  was  hoisted  with  proper  honors  some  mouths  ago.  They  state 
that  had  they  been  so  empowered  by  the  Swedish  Goyernment,  on  land- 
ing two  years  ago,  they  coold  have  taken  possession  of  the  coontiy  from 
fiotOy  near  Victoria,  to  Bio  del  Bey,  one  of  the  richest  tracts  of  land  on 
the  west  coast  of  Africa.    At  present  they  trade  at  their  own  risk. 

The  Swedish  Society  of  Anthropology  and  Geography  has  commis- 
sioned Baron  Schwerin,  professor  of  geography  at  the  University  of 
Luud,  to  proceed  to  the  Congo  on  a  scientific  expedition,  the  chief  ob- 
jects being  to  make  geographical,  meteorological,  botanical,  and  zoolog- 
ical Btadies  in  the  new  state,  and  to  collect  ethnographical  objects. 
Barons  NoVdenslgfild  and  Dickson  have  lent  the  expedition  a  number  of 
valuable  instruments. 

The  Bulletin  of  the  Italian  Geographical  Society  for  September  con- 
tains extracts  from  the  unpublished  journals  of  Pellegriuo  Matteucci, 
the  African  traveller.  These  have  been  edited  by  Delia  Yedova,  and 
are  illustrated  by  a  map  showing  the  itinerary,  and  also  the  routes  of 
Nachtigal  and  Bohlfs.  Matteucci's  journey,  one  of  the  most  remarkable 
on  record,  extending  from  the  Bed  Sea  at  Suakim  to  Lake  Chad,  and 
thence  to  the  Niger  and  the  Gulf  of  Gtunea,  has  hardly  attracted  the 
attention  it  deserves,  chiefly  perhaps  on  account  of  the  early  death  of 
this  promising  and  brilliant  explorer. 

The  roll  of  geographical  journals  is  increased  by  one.  The  Floren- 
tine section  of  the  Italian  African  Society  has  been  authorized  by  the 
central  council  and  treasurer  to  issue  a  bulletin.  It  is  intended  to  be 
partly  eclectic,  presenting  geographical  and  especially  African  news  to 
its  readers,  and  to  be  particularly  the  official  record  of  the  proceedings 
of  the  section. 

ASIA. 

At  the  June  meeting  of  the  Geographical  Society  of  Paris,  Baron 
Benoist-M6chin  described  a  recent  journey  in  the  Merv  oasis.  This  was 
a  continuation  of  previous  communications  to  the  society  of  the  great 
journey  made  by  the  baron  and  some  companions  from  Peking,  through 
Kirin  to  Ninguto,  and  thence  along  the  Tlumen  to  Yladivostock.  The 
journey  the  whole  way  was  along  the  Oorean  frontier.  From  Vladivo- 
Htock  the  travellers  procec  ded  to  Tomsk,  thence  to  Samarkand,  through 
Karshi  to  Bokhara,  to  the  Amou-Darya  at  Chaijni,  down  that  river  to 
Pet ro- Alexandre vsk,  thence  to  Ehiva,  and  lastly  across  the  Eara-Kum 
to  Mere,  Sarakbo,  and  Meshed.  The  detailed  narrative  (with  maps)  is 
given  in  the  bulletin  of  the  society.  At  the  same  meeting  M.  de  Saint- 
Pol-Lias  presented  a  map  of  the  upper  course  of  the  Bed  Biver,  pre- 
pared by  the  Anamites.  Another  map  of  importance  is  that  of  the 
navigable  watier-ways  of  Southern  India-China,  prepared  by  M.  Bueflf, 
uho  has  established  a  company  for  navigating  those  waters. 

Herr  Glaser,  the  Arabian  traveller,  has  returned  to  Arabia  to  resume 
his  explorations.    This  second  journey  is  to  be  mainly  geographical. 
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bat  archsBology  will  also  receive  attention.  Besides  visits  to  Marib  and 
Xcgdran,  Herr  Olaser  contemplates  a  long  journey  throagh  the  interior 
from  Hadramant  to  Omaan,  and  a  second  across  South  Arabia. 

In  Science^  July  3,  1885,  is  an  excellent  epitome  of  an  article  on 
^<  Boutes  into  the  interior  of  Western  China,"  which  originally  appeared 
in  Science  et  Nature,  The  two  Chinese  rivers  (Sikiang,  or  Canton  Biver, 
and  Song  Ka)  must  for  the  present  be  considered  as  impracticable  for 
commercial  purposes,  not  precisely  on  account  of  the  natural  obstacles 
to  be  overcome,  but  because  for  a  long  time  the  Celestial  Empire  will  be 
more  or  less  impenetrable  and  dangerous  for  Europeans:  and,  on  the 
other  hand,  the  course  of  the  Me-Kong  is  too  long  and  too  hilly.  The 
routes  which  traverse  the  bed  of  the  Brahmapootra  and  the  valley  of  the 
Irrawaddi  present  almos^  insuperable  difficulties.  The  route  of  the 
Salmen  is  most  attractive,  but  it  should  not  be  forgotten  that  besides 
its  length  it  must  cross  two  water  sheds,  one  of  which  at  least  is  very 
difficult,  and  must  ascend  the  Me-Kong  for  a  very  long  distance.  The 
route  by  the  Bed  Biver  remains:  this  is  not  particularly  accessible;  but 
to  establish  communication  with  Yunnan  and  Szchuen  some  obstacles 
must  be  surmounted,  and  this  is  the  course  which  offers  fewest  of  them. 

Mr.  Holt  S.  Hallett  has  finished  his  reconnaissance  for  railway  routes 
in  India-China,  and  the  narrative  of  his  journey,  while  not  fornishing 
anything  absolutely  new,  serves  to  enlarge  our  knowledge  of  the  geog- 
raphy of  that  .interesting  region. 

The  chief  paper  in  the  May  issue  of  the  Proceedings  of  the  Boyal 
Geographical  Society  is  upon  the  disputed  question  of  the  sources  of 
the  Irrawaddi.  As  no  one  has  yet  followed  the  Sanpo  from  Thibet 
downward,  it  is  still  unproved  whether  it  enters  the  Irrawaddi  or  the 
Brahmapootra.  Mr.  Bobert  Gordon  opposes  the  commonly  received  idea 
by  advocating  the  Irrawaddi  view,  and  gives  six  substantial  reasons  for 
his  beliefl  General  J.  T.  Walker,  differing  from  Mr.  Gordon,  attacked 
the  weakest  point  in  his  paper,  that  in  which  he  thinks  that  the  Zayul 
Chu  may  prove  to  be  an  affluent  of  the  Irrawaddi. 

Colonel  Woodthorpe  has  just  completed  a  journey  through  the  Sing- 
pho,  or  Sanpo  country.  He  penetrated  into  the  land  of  the  Borkhamp- 
tis,  on  the  Northern  Irrawaddi,  where  no  traveller  is  believed  to  have 
been  since  Lieutenant  Wilcox's  tour  in  1828.  The  Irrawaddi  is  un- 
navigable  at  Fedan. 

A  writer  who  has  just  travelled  widely  through  Tonquin  and  Southern 
China  describes  in  a  recent  number  of  the  Ripvblique  Franfoise  the 
route  from  Lao-Kai,  on  the  Bed  Biver,  to  Meng-tsze  in  Yunnan.  Pre- 
mising that  the  river  from  the  mouth  to  Lao-Eai  on  the  Tonquin  border 
is  tolerably  well  known,  he  refers  to  the  various  routes  for  getting  into 
Southwestern  China,  but  is  far  from  enthusiastic  about  any  of  them, 
although  he  thinks  that  France  in  Tonquin  has  as  much  chance  of  get- 
ting the  China  trade  as  any  of  her  rivals  in  the  south.  The  writer  then 
describes  the  route  along  the  river  from  Lao<Eai  to  Manhao,  the  head 
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of  tlie  Bed  Biver  navigation.  From  this  point  the  road  to  the  plateau 
of  Ynnnan  is  said  to  be  mountainous  and  difiBcult  in  the  extreme.  The 
article  is  of  special  value  at  this  time,  when  the  commercial  geography 
of  Southeastern  Asia  promised  so  much  of  importance. 

The  journeys  of  Dr.  JN'eis  in  Central  Taos  (more  than  3,000  miles) 
have  resulted  in  a  vast  amount  of  information  regarding  the  commercial 
routes  of  the  western  basin  of  the  Me-Kong,  the  anthropology  and  eth- 
nology of  the  Laos  and  the  Khas,  and  the  social,  commercial,  and  politi- 
cal condition  of  the  regions  visited. 

In  a  recent  consular  report  from  Siam,  Mr.  Archer  gives  an  account 
of  his  journey  into  the  province  of  Kabin,  which  lies  on  the  eastern 
side  of  the  Siamese  delta,  at  the  foot  of  the  mountains  separating  the 
Mimam  Valley  from  the  Me-Kong.  He  gives  some  very  interesting  notes 
on  the  little-known  Laos. 

The  Government  of  India  has  conferred  the  title  of  Eaj  Bahadoor 
and  a  grant  in  perpetuity  of  a  rent-free  village  in  Oude  on  Pundit  Ki- 
shen  Singh  Milwal,  an  employ^  of  the  survey  department,  who  is  well 
known  to  all  geographers  for  his  explorations  in  Thibet,  which  have 
been  published  over  the  initials  "A.  K." 

Colonels  Lockhart  and  Woodthorpe  have  been  sent  with  a  party  to 
Gilghit,  and  it  is  intended  that  full  surveys  of  the  region  lying  to  the 
northwest  of  Kashmir  shall  be  executed.  Several  passes  of  no  great 
difficulty  lead  toward  the  Bussian  possessions,  which  here  approach 
British  India  closely.  This  mission  is  expeeted  to  largely  increase  our 
knowledge  of  the  country  toward  the  upper  waters  of  the  Oxus.  Dan- 
ileff,  in  examining  this  river,  has  found  what  he  reports  to  be  the  point 
of  its  ancient  bifurcation  into  the  Amu  Daria  and  the  Uzboi. 

Sir  Henry  Bawlinson  ha«  added  considerable  to  our  knowledge  of  the 
Badghis  district,  in  ITorthem  Afghanistan,  north  of  the  watershed  of 
the  Herat  Valley.  The  September  issue  of  the  Proceedings  of  the 
Boyal  Geographical  Society  contains  a  map  of  the  territory  about  the 
Hari-Bud  and  Murghab  Bivers,  including  the  Badghis — the  district 
the  possession  of  which  is  now  in  dispute  between  Bussia  on  the  one 
hand,  and  Afghanistan  and  England  on  the  other.  The  American 
Naturalist  for  December,  1885,  contains  an  interesting  account  of  this 
section,  and  a  concise  history  of  the  Carolines. 

Up  to  July,  1885,  the  Afghan  Frontier  Commission  had  worked  through 
districts  already  explored  more  or  less  in  recent  times,  either  by  the 
Bussians  or  others.  Since  then  comparatively  new  ground  has  been 
broken,  from  which  much  of  great  geographical  interest  may  be  con- 
fidently expected.  One  very  important  matter  has  been  accomplished, 
t.  e.y  the  exact  determination  by  Captain  Gore  of  the  longitude  of  the 
great  dome  at  Mashhad,  longitude  69°  35'  62".  3,  latitude  3Co  17'  42". 
The  result  shows  an  apparent  error  of  only  eleven  seconds  in  longitude 
at  the  end  of  a  long  line  of  more  than  1,000  miles  of  survey  from  India. 
Captain  Talbst  has  started  to  carry  on  triangulation  to  the  head  of 
H.  Mis.  15 30 
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Hari-Ead,  with  permission  to  proceed  as  far  as  Daulatyar.  A  native 
surveyor  has  started  southward  across  the  many  apparently  parallel 
ranges  (quite  unlike  anything  shown  at  present  on  our  maps)  between 
the  Upper  Hari-Bud  and  Oaur,  or  Zami.  Another  native  surveyor  has 
started  for  the  Upper  Murghab  and  Ferozkohi  country  to  survey  the 
direct  routes  to  Mannana  from  Obeh,  across  the  Band-i-Turkestan. 

Lieut.  Col.  H.  C.  B.  Tanner,  S.  C,  deputy-superintendent  of  the  survey 
of  India,  in  charge  of  Darjeeling  and  Nepaul  boundary  surveys,  makes 
some  exceedingly  interesting  communications  on  the  Himalayan  snow 
peaks. 

An  account  of  M.  Potanin's  journey  from  Peking  to  Lang-tcheou,  in 
1884,  was  given  in  the  Eussian  Izvestia,  The  country  between  the  Yel- 
low Eiver  and  Boro-balgasun  is  covered  with  sand,  rarely  moving  sand,, 
but  barhhans  fortified  by  a  growth  of  shiapylc^  a  species  of  Artemesia^ 
with  bushes  of  cavagana  in  the  cavities  between.  Water  is  plentiful. 
The  dry  grounds  between  the  sands  are  covered  with  steppe  vegeta- 
tion, and  sarrazin,  millet,  and  hemp  are  grown  there.  The  Orthous  in- 
habit this  region.  Boro-balgasun  was  once  a  town,  but  now  contains  only 
a  few  huts  within  its  ruined  walls.  At  Edjin-Khoro,  on  the  Tchamb- 
Kak  Eiver,  are  two  tents,  in  which  the  bones  of  Zenghis  Khan  are  said 
to  be  preserved.  After  leaving  Boro-balgasun,  the  expedition  visited 
the  salt  lake  Baga-Shikye  and  passed  over  an  almost  uninhabited  re 
gion,  with  ruins  of  Mussulman  villages,  destroyed  when  the  last  insur 
rection  was  put  down.  Lin-tcheou,  on  the  Hoang-ho,  is  surrounded  bv 
fruit  gardens,  and  for  50  miles  south  of  it  numerous  villages  extend 
along  a  canal  which  runs  parallel  to  the  IXoang-ho.  This  richness  is  of 
recent  origin,  for  the  whole  region  bears  traces  of  the  desolation  wrought 
by  the  Cbinese  after  the  supi)ression  of  the  insurrection  of  which  tbe 
town  of  Tsin-tsipou  was  the  center.  South  of  this  town  M.  Potanin  left 
the  Hoang-ho  and  crossed  the  series  of  flat  ridges,  which  rise  from  C,00(K 
to  7,000  feet  above  the  sea,  and  are  covered  with  loess  to  a  thickness  of 
200  to  300  feet.  The  sandstone  of  those  hills  contains  some  beds  of 
salt.  The  loess  covers  the  whole  country  from  Piug-yang-sia  to  Lan^ 
tcheou,  which  is  a  great  city,  picturesquely  built  on  the  right  bank  of 
the  Hoang-ho,  at  the  foot  of  a  mountain.  The  population  is  of  Turkish 
origin,  and  although  it  has  assumed  Chinese  customs,  it  keeps  its  Mus- 
sulman religion.  The  latest  nfews  from  this  expedition  was  dated  San- 
chuan,  January  25,  1885.  It  had  gone  up  the  Hoang-ho  and  event- 
uall}^  reached  the  confluence  of  the  Tchitai  with  the  Yellow  Eiver.  M. 
Berezovsky  had  left  the  expedition  and  taken  another  route,  via  Hoy- 
syan.  He  proposes  to  join  MM.  Potanin  and  Skasi  on  their  way  to  the 
south. 

Colonel  Prejevalsky  has  discovered  three  peaks,  each  over  20,000  feet 
high,  in  the  middle  range  of  the  Kuen-lun.  He  has  given  them  the 
names  of  Muscovite,  Columbus,  and  Enigmatical.  The  most  elevated 
point  of  the  first  named  is  Mount  Kremlin ;  of  the  second  Mount  Djinri ; 
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and  of  tbo  third,  tbo  crown  of  Monomacbus.  The  plateau  skirting  the 
middle  Kacn-lun  has  an  average  height  of  4,000  feet.  It  appears  from 
a  telegram  from  Colonel  Prejevalsky,  dated  Osb,  August  31,  that  this  in- 
trepid explorer  has  again  failed  to  penetrate  into  Thibet  over  the  Keria 
Mountains^  in  consequence  of  the  strenuohs  opposition  of  tbo  Chinese, 
who  barricaded  all  the  available  highways  with  stones  and  destroyed  the 
bridges.  The  Invalide  Russe  publishes  the  following  telegram  from  Col- 
onel Prejevalsky  from  Pishpet,  but  dated  Karakol  2d  (new  style  14th) 
I^ovember :  "  Our  voyage  has  ended  happily  and  with  most  encouraging 
scientific  results."  (See  Proceedings  of  the  Eoyal  Geographical  Society 
for  December,  1886.) 

Dr.  Zdlandt  has  finished  his  work  on  the  Kirgiz,  which  will  soon  be 
published  by  the  West  Siberian  section  of  the  Imperial  Geographical 
Society. 

A  parliamentary  blue  book  (Corca  No.  3,  1885),  lately  published,  con- 
tains the  report  of  a  journey  made  by  Mr.  Carles  the  vice-consul  at  Soul, 
from  that  place  to  Phyong  Kang,  where  some  gold  mines  exist  The 
review  of  this  in  Nature^  August  27,  shows  that  it  contains  much  of 
geographical  interest. 

Mr.  Gardner,  British  consul  at  Newchwang,  China,  publishes  with  his 
annual  trade  report  this  year  (China,  No.  C,  1885)  a  most  interesting  ac- 
count of  his  consular  district,  which  embraces  the  whole  of  Manchuria. 
The  report  corrects  some  of  the  errors  existing  on  our  maps,  which  are 
far  from  accurate. 

It  is  to  bo  hoped  that  the  many  rumors  of  prospective  activity  in 
railway  building  in  China  may  bo  found  to  be  well  grounded.  The 
necessary  surveys  would  be  of  incalculable  service  in  correcting  the 
maps  of  the  various  provinces.  These  maps  are  mainly  the  work  of  the 
early  Jesuits,  and  though  remarkable,  when  one  considers  the  material 
with  which  they  worked,  are  still  far  from  what  they  ought  to  be. 

Port  Ilamilton,  of  which  England  took  possession  at  the  time  when 
hostilities  with  llussia  were  imminent,  consists  of  a  group  of  small  is- 
lands about  45  miles  northeast  of  Quelpaert  and  about  30  miles  off  the 
Corcan  coast,  in  the  Brougham  Channel,  separating  the  peninsula  from 
Japaii.  The  position  of  the  group  is  34^  1'  23"  north  latitude  and  127^ 
17'  30"  east  longitude.    England  has  since  given  up  her  claims. 

SibiriakoiT,  the  wealthy  Eussiau  merchant,  well  known  as  the  friend 
and  patron  of  !Nordcnskjold,  has  himself  made  an  interesting  journey 
during  the  summer  of  1881.  The  details  of  it  have  only  recently  been 
made  public,  as  news  travels  slowly  in  those  regions.  He  ascended  the 
Petchora  to  Oraneto,  then  crossed  the  Ural  to  the  Sigva,  or  Whitefish 
Eivcr,  which  joins  the  Sosva,  an  affluent  of  the  Obi.  The  traveller 
reached  Shikurik  September  21,  and  Tobolsk  October  18.  It  is  demon- 
strated by  this  journey  that  a  trade  route  by  which  goods  can  be  car- 
ried in  summer  is  practically  open  in  this  direction,  a  matter  of  great 
commorcial  importance  to  Siberia. 
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An  cxploratiou  to  cover  a  period  of  five  years  is  being  organized  by 
Yadrintseff,  under  the  auspices  of  the  Eussian  Geographical  Society. 
Its  purpose  is  the  investigation  of  the  ethnology  and  social  economy  of 
Siberia ;  particular  attention  will  be  given  to  opportunities  for  extend- 
aag  and  correcting  geographical  knowledge. 

The  trans-Siberian  railway  has  already  finished  its  first  section  of  135 
kilometers  between  Ekaterinburg  and  Kameshoff^  and  its  early  comple- 
tion to  Tuimen  is  confidently  expected.  At  each  step  in  its  advance- 
ment the  geographical  advantages  to  be  derived  from  this  commercial 
enterprise  will  be  more  marked. 

Preparations  are  being  made  for  the  expedition  under  Dr.  Bunge  and 
Baron  von  Toll,  which  will  start  next  spring  for  Ustyansk,  for  the  ex- 
i^oration  of  the  New  Siberian  Islands,  which  since  Anjou's  journeys  in 
1821-^23  have  only  been  visited  by  the  unfortunate  Jeannette  people 
for  a  few  hours  on  their  route  to  the  mouth  of  the  Lena. 

The  geographical  effects  of  the  Krakatoa  eruption,  while  of  great  im- 
portance, are  of  too  locdl  a  nature  to  be  properly  considered  under 
^progress  in  geography." 

»Gi«eat  Britain  has  annexed  the  territory  of  the  ex-King  Thebaw  to  her 
-'India  possessions. 

Ill  the  province  of  Adana,  Asia  Minor,  ijot  far  from  Tarsus,  at  a  few 

Hiours*  travel  from  the  sea,  among  the  mountains,  has  recently  been  dis- 

'  covered  a  ruined  town  hitherto  entirely  unknown.    The  ruins  lie  near 

the  route  from  S61ef-k6  to  Karaman,  by  Mohara.    Sarcophagi,  almost 

intact,  and  resembling  those  of  Lycia,  exist  there  and  would  seem 

Avorthy  of  study. 

Kussian  geographical  exploration  of  the  Caucasus  has  begun.  MM. 
'^Djin  and  Dimick  have  traveled  among  its  glaciers,  climb  ed  its  passes, 
and  given  an  account  of  their  travels  in  Petermann's  Mittheilungen. 
^shpa  is  estimated  at  16,500  feet  high,  and  Tetuuld  at  15,500  feet  or 
thereabouts. 

it  is  stated  that  an  accurate  survey  of  the  island  of  Yezo  and  the 

•  neighboring  islands  (especially  the  Kuriles)  is  to  be  made  by  the  Jap- 

•  anese  naval  department.    It  is  anticipated  that  the  work  will  occupy 
v.four  years. 

The  ZdUchnft  of  the  Gesellschaft  fur  Erdkunde  in  Berlin  (Vol.  xx, 
^o.  3)  is  almost  wholly  filled  with  an  account  by  Herr  Schmidt  of  the 
travels  of  the  friar  Eubruk,  between  1253  and  1255,  into  the  heart  of 
Central  Asia  and  to  the  borders  of  China. 

EUROPE. 

The  lectures  given  under  the  auspices  of  the  Geographical  Society  of 
Paris,  in  the  spring  of  1884,  were  so  successful  that  they  were  resumed 
this  year.  The  names  of  some  of  the  lecturers  give  us  an  idea  of  the 
importance  attached  to  the  subject  of  geography  in  Europe :  Janssen,  de 
Lapparent,  Bouquet  de  la  Grye,  Dr.  Hamy,  Himly,  Levasseur,  Louis 
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Simonia,  Michel.  It  would  be  of  the  greatest  benefit  to  this  country  if 
a  society  co-ordinate  with  the  Geographical  Society  of  Paris,  having  ita 
headquarters  at  Washington,  could  arrange  for  a  course  of  lectures  by 
some  of  the  confreres  in  this  country  of  the  above-named  gentlemen^ 

Under  the  title  of  CfExplorador  (the  Explorer),  a  Portuguese  journal 
commenced  its  appearance  with  the  first  of  the  year  at  Lisbon.  It  ap- 
pears twice  a  month,  and  will  chronicle  the  advance  of  science  in  all  its^ 
branches,  but  especially  that  of  geography  and  travel. 

In  March  appeared  the  first  number  of  the  Scottish  Oeographical  Mag- 
azincj  the  organ  of  the  new  Scottish  Geographical  Society.  It  aims  at 
being  much  more  than  the  organ  of  the  society,  however. 

At  the  Marel^  meeting  of  the  Geographical  Society  of  Paris,  Mr»- 
Charles  Eabot  described  the  results  of  the  mission  with  which  be  wa»^ 
charged  by  the  minister  of  public  instruction  to  explore  Northern  Fin- 
land and  Bussian  Lapland.  He  explained  especially  the  valleys  of  the- 
Pasvig  and  Talom,  as  well  as  Lake  Enara.  It  has  hitherto  always  beeiv 
believed  that  the  highest  mountain  in  Sweden  was  Sulitjelma,  on  the 
Norwegian  frontier,  in  latitude  67^  16'  north,  and  belonging  as  much  ta 
Norway  as  to  Sweden,  the  height  of  which  is  a  little  more  than  OfiOO 
feet.  In  1884  the  topographical  surveyor  of  the  province  of  Norrland 
found  that  another  mountain,  viz,  Sarjektj&kko,  6,760  feet  in  Swedisb 
Lapland,  was  higher  than  Sulitjelma ;  but  now  it  has  been  discovered 
that  neither  is  this  mountain  the  highest  in  Sweden.  Bucht  Svenonin» 
and  Mr.  Babot  state  that  the  honor  belongs  to  Kebnekaisse,  latitude 
68^,  also  in  that  province,  the  height  of  which  has  been  ascertained  t»- 
be  6,940  feet  above  the  level  of  the  sea.  In  the  same  neighborhood  is^ 
Kaskasatjokko,  6,800  feet.  The  observations  of  Mr.  Babot  in  the* 
mountainous  area  of  Store  Baergefjeld,  in  Nordland,  Arctic  Norway,, 
represented  on  the  best  charts  as  occupied  by  an  immense  continuous*^ 
glacier  field,  show  that  it  has  been  wholly  misunderstood.  There  is  no- 
primary  glacier,  but  merely  seven  secondary  glaciers,  isolated  in  ravines,. 
and  hardly  passing  beyond  the  stage  of  n6v^.  Babot  afterward  made^ 
explorations  in  the  Kola  peninsula  of  Bussian  Finland,  determining  the^ 
existence  of  three  distinct  chains  of  mountains  between  the  Polar  and 
White  Seas,  which  reach  a  height  of  more  than  3,000  feet.  The  country 
has  hitherto  been  charted  as  a  sort  of  plain,  broken  merely  by  lakes  and 
low  hills.  The  area  between  the  ranges  is  level,  and  trees  of  good  size 
and  form  reach  latitude  68°  50';  beyond  they  extend  some  distance^ 
bat  do  not  exceed  12  or  15  feet  in  height. 

In  the  "ElementUr  liirooarken''  (classical  schools)  of  Sweden,  geog- 
raphy has  hitherto  been  classed  as  an  appendix  to  history,  and  at  the 
"Lektor"  (candidate)  examinations  in  history  and  geograjfhy,  questions 
are  only  asked  about  the  former.  At  the  congress  of  teachers  held  in- 
Stockholm  last  year,  a  resolution  was  adopted  to  the  effect  that  geog- 
raphy ought  to  form  a  separate  study  of  the  school  education. 

A  somewhat  amusing  quarrel  has  arisen  between  the  parishes  of 
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Kjelvik  and  Maaso  (Xorway)  about  a  point  of  considerable  geographical 
interest,  viz,  the  proprietorship  of  the  Xorth  Cape.  It  is  caused  by 
the  establishment  on  the  celebrated  promontory  of  a  restaurant,  the 
taxes  of  which  are  claimed  by  both  parishes.  The  cape  has  always 
been  considered  to  form  the  boundary  between  the  two,  without  it  be- 
ing stipulated  to  which  it  actually  belonged. 

The  well-known  rocky  islet  Munken  (the  Monk),  which  lies  3 J  miles 
south  of  Sumbo,  and  formerly  rose  to  a  height  of  70  feet  above  the  sea, 
has  completely  subsided.  A  considerable  portion  of  it  had  crumbled 
away  last  year,  but  it  is  now  no  higher  than  the  low  surrounding  rocks, 
so  that  even  in  tolerably  fine  weather  the  sea  breaks  over  and  covers  it. 
The  shoal  water  about  the  islet  causes  such  dangerous  currents  that 
the  seamen  of  olden  times  believed  there  was  a  Malstrom  there,  and  it 
is  therefore  very  unfortunate  that  this  rock,  which  served  as  a  sea-mark, 
will  no  longer  warn  navigators  of  their  approach  to  danger. 

From  recent  observations  it  would  appear  that  during  the  last  thirty 
years  or  so  the  rising  of  the  shores  around  the  Baltic  and  Gulf  of  Both- 
nia has  gone  on  with  greater  rapidity  than  during  the  previous  period 
of  observation.  The  increased  rate  of  emergence  in  recent  times  is 
clearly  shown  on  the  rock  known  as  Stora  Eeppen,  not  far  from  Pitea, 
Sweden.  That  rock  in  1851  had  emerged  94:  centimeters  above  its  former 
level  since  the  commencement  of  the  observations ;  while  in  August, 
1884,  it  had  risen  60  centimeters  more.  The  general  results  compared 
with  previous  observations — that  is  for  a  period  of  one  hundred  and 
thirty-four  years — prove  that  since  1750  the  head  of  the  Gulf  of  Bothnia 
has  risen  2.10  meters,  or  1.70  meters  per  century.  This  rate  of  emergence 
declines  progressively  toward  the  south.  It  is  not  more  than  30  centime- 
ters at  Naze,  and  it  is  zero  at  Bomholm.  The  mean  rise  of  the  Swedish 
coast  is  thus  1.60  meters  per  century. 

A  very  useful  and  complete  atlas  of  Bussia  has  been  prepared  by  J. 
Poddubnyi,  and  published  by  A.  Deubner,  St.  Petersburg,  under  tiio 
title  of  a  *^  Russian  school  atlas,''  at  the  small  price  of  one  ruble,  or  80 
cents. 

The  project  of  connecting  the  Volga  and  the  Don,  which  dates  back 
to  15GS,  when  Selim,  the  son  of  Solyman  the  Magnificent,  besieging  As- 
trakhan, attempted  to  join  the  two  rivers  in  order  to  transport  materials 
of  war,  has  been  revived.  M.  L6on  Dm,  a  French  engineer,  having  sur- 
veyed a  line  in  October,  1885,  was  convinced  that  the  project  is  practi- 
cable, and  experimental  borings  have  already  commenced. 

The  attention  of  geographers  and  men  of  science  ought  to  be  called 
to  several  numbers  of  the  Arcliivfiir  die  naturicissenschaftUche  Landes- 
durch/orschung  von  Bohmen,  which  have  recently  been  issued  (Prague, 
Franz  Bzuonatis).  The  numbers  of  most  interest  to  geographers  pure 
and  simple  are  those  forming  the  first  division  of  the  third  volume,  and 
containing  a  list  of  the  heights  in  Bohemia,  trigonometrically  determined 
by  the  Imperial  Institute  of  Military  Geography  in  the  years  1877-79. 
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Tho  first  steamer  coming  directly  from  the  open  sea  arrived  at  Co- 
logne on  March  18, 1885.  It  was  called  the  Industry,  and  was  of  513 
tons  burden. 

The  Austrian  Government,  with  the  consent  of  the  Porte,  has  under- 
taken to  make  a  geographical  survey  of  tho  Albanian  coast,  with  a  view 
to  preparing  new  maps.  Two  Austrian  gunboats  bave  accordingly  left 
Corfu  with  oflQcials  of  the  chart  department  on  board.  They  were  joined 
by  the  Turkish  officers,  under  whose  superintendence  the  survey  will 
be  made.  We  may  expect  some  definite  results  in  the  course  of  the  next 
six  months. 

The  Hungarian  Society  of  Geography  is  engaged  in  organizing  a  Mag- 
yar expedition  for  the  exploration  of  the  region  around  the  Urals;  es- 
pecially the  Baskir  country,  where  Urals- Altafi  peoples  are  disai)pear- 
ing. 

The  Militaiy  Geographical  Institute  of  Italy  has  published  a  memoir 
on  tho  mensuration  of  the  area  of  tho  Kingdom  of  Italy,  with  a  new 
approximate  estimate  of  the  same.  The  figures  are  as  follows,  in  square 
kilometers : 

The  peDuasula  of  Italy 230,402-1720 

The  islets  legally  connected  wi th  its  shores 368*  8649 

Sicily 25,401-2535 

Tho  Sicilian  islets 278-8147 

Sardinia 23,799-5007 

The  Sardinian  islets 277-0027 

m 

Total 280,588-3000 

This  equals  110,652  square  miles^  and  is  about  10,000  square  kilome- 
ters less  than  previous  official  figures,  and  2,000  less  than  General  »St«b- 
nitski's  estimate. 

Thoroddson's  work  in  Iceland  in  1884  seems  to  have  been  much  fuller 
and  more  precise  than  the  notes  hitherto  published  would  indicate. 
From  the  narrative  published  in  OlobuSy  it  appears  that  in  a  journey  of 
ten  weeks  over  the  Od&dahraun  desert  and  the  adjacent  monntaips, 
about  one-half  was  passed  in  an  uninhabited  region,  much  of  which 
was  completely  unknown.  He  forced  his  way  along  the  northern  base 
of  Vatna  Jokull,  the  journey  being  frequently  hazardous  and  always 
laborious.  Many  corrections  of  heights  were  made;  and  it  seems  that 
Jokulsa,  which  has  been  taken  as  the  longest  Icelandic  river,  is  ex- 
ceeded by  Thiorsa,  which  is  some  120  miles  in  length.  An  ascent  of 
the  unvisited  Dyngja  Volcano  was  made.  It  proved  to  have  a  double 
crater,  the  inner  one  being  COO  feet  or  more  in  depth. 

NORTH  AMERICA. 

The  work  of  the  several  departments  of  Governments  having  to  do 
with  geodesy,  geography,  and  hydrography  has  made  satisfactory  prog- 
ress.   In  no  one  of  them  however  has  there  been  any  special  doveloi)- 
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nient  of  more  than  nsaal  importance,  while  the  routine  work  thereof — 
as  well  as  that  of  the  several  State  surveys,  will  be  published  in  the 
respective  reports.  The  topographic  work  of  the  United  States  Geo- 
logical Survey  during  the  past  six  months  has  been  mainly  in  the  office^ 
the  geographical  map  of  the  United  States  is  rapidly  approaching  com- 
pletioi^. 

Prof.  Asaph  Hall,  in  Science^  July  3,  corrects  the  statement  con- 
tained in  the  current  edition  of  the  EncyclopsBdia  Britannica,  that  there 
is  no  land  in  Connecticut  <^  above  a  thousand  feet  in  elevation,"  and 
shows  that  there  are  certainly  half  a  dozen  pointa  which  exceed  this 
limit,  and  at  least  two  that  run  over  two  thousand  feet. 

The  Arctic  steamer  "Alert"  returned  to  Halifax  on  October  18,  from 
Hudson's  Bay,  with  the  observation  party  which  has  spent  fifteen  months 
there  testing  the  practicability  of  that  route  for  navigation  &om  the 
Canadian  STortheast  to  Europe.  They  show  the  average  temperature 
to  be  not  so  low  as  the  average  winter  temperature  in  the  I^orthwest. 
The  lowest  monthly  average  was  30°  below  zero.  The  ice  observations 
show  that  Hudson  Straits  and  Bay  are  navigable  for  properly  built 
and  equipped  vessels  for  from  three  to  four  months,  from  July  to  Oc- 
tober. 

G.  W.  Dawson  {Science^  April  24)  describes  the  Saskatchewan  country, 
or  that  portion  of  the  prairies  which  extends  north  of  the  northern 
boundary,  as  containing  an  approximate  area  of  300,000  square  miles, 
and  as  less  than  2,000  feet  above  the  sea  level,  and  thus  lower  than  the 
corresponding  portion  of  the  continent  farther  south.  Many  interest- 
ing details  will  be  found  in  this  article. 

So  far  as  heard  from,  explorations  in  Alaska  appear  to  consist  of 
the  journeys  of  Lieut.  H.  T.  Allen  and  his  companions ;  Lieutenant 
Cantwell ;  Assistant  Engineer  Samuel  B.McLeneganand  Seaman  Kelson 
of  the  "Corwin";  Henry  D.  Woolfe;  Lieutenant  Stoney;  and  Doctor 
Everette. 

Lieutenant  Allen  was  sent  by  General  Miles  last  year.  He  ascended 
the  Copper  or  Atna  Biver  and  explored  its  northern  and  western  branch 
to  its  source,  a  distance  of  some  200  or  300  miles.  He  found  the  river 
rapid,  with  many  cataracts,  and  having  in  some  places  a  fall  of  7  feet  to 
the  mile.  Its  width  is  variable,  sometimes  several  miles,  including  large 
islands,  at  others  but  a  few  hundred  feet.  There  are  many  glaciers 
near  it,  and  the  active  Wrangel  volcano  rises  almost  from  the  river. 
A  portage  was  made  across  this  range  to  the  sources  of  the  Tananah, 
where  there  are  a  number  of  extensive  lakes.  This  river  was  reached 
about  125  miles  above  the  point  to  which  it  had  been  explored,  and  it 
and  the  Yukon  were  followed  to  the  sea. 

Lieutenant  Cantwell  has  succeeded  in  getting  to  the  source  of  the 
Kowak  Biver,  which  consists  of  four  large  lakes,  of  which  the  most  im- 
portant is  in  latitude  67^,  longitude  153^  west.  It  is  supposed  to  be  620 
miles  from  the  mouth  of  the  river. 
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Assistant  Engineer  Samuel  B.  McLenegan,  accompanied  only  by 
Seaman  Kelson  of  the  "Corwin,"  ascended  the  iN'oatak,  also  called  the 
Nunatah  or  Inland  River,  which  has  been  known  for  thirty  years,  but 
jieter  explored.  Its  enters  Hotham  Inlet  westward  from  the  Kowak 
and  about  30  miles  north  of  the  Arctic  circle.  The  source  of  the  branch 
ascended  was  found  to  be  a  small  lake  surrounded  by  snow-banks,  and 
supposed  to  be  400  miles  from  the  mouth.  The  voyage  was  extremely 
creditable  to  those  who  took  part  in  it,  though  it  is  greatly  to  be  re- 
gretted that  exact  observations  could  not  have  been  made,  and  is 
noteworthy,  as  the  party  reached  the  highest  latitude  yet  attained  by 
white  men  in  the  interior  of  Alaska.  The  report  and  charts,  which  are 
being  prepared  by  the  Department,  will  doubtless  fill  a  good  part  of  the 
existing  blank  on  the  maps  of  this  area. 

Mr.  Henry  D.  Woolfe,  who  has  been  stationed  at  Cape  Lisburne  during 
the  past  year,  has  travelled  along  the  coast  from  that  point  to  Hotham 
Inlet,  and  ascended  the  Koatak  about  30  miles.  Between  the  Gorwin 
Lagoon  and  Gape  Krusenstem  a  river  falls  into  the  sea«  which  he  was 
informed  is  connected  with  the  No^tak,  running  behind  the  hills  which 
lie  back  of  Shesholik  village.  Mr.  Woolfe  is  preparing  a  map  showing 
all  the  native  settlements  and  even  single  huts  temporarily  occupied 
along  the  coast  between  Gape  Krusenstern  and  Point  Barrow. 

Lieutenant  Stoney's  work,  so  far  as  it  has  gone,  seems  to  be  successful. 
He  sent  down  a  mail  by  the  "Gorwin'^,  which  arrived  in  San  Francisco 
October  12.  At  that  time  he  was  near  the  head  of  Hotham  Inlet  and 
prepared  to  go  into  winter  quarters.  Details  will  not  be  published  for 
a  year  yet. 

Doctor  Everette  has  collected  a  large  amount  of  geographical  data 
and  made  sketches  along  the  Yukon,  which  will  serve  to  enlarge  our 
knowledge  of  Alaska  and  correct  our  maps. 

M.  Violet  d'Aouest's  note,  read  at  the  August  meeting  of  the  Geo- 
graphical Society  of  Paris,  on  the  aerial  formation  of  soil  will  be  found 
of  great  interest  to  geographers ;  a  concise  r6sum6  is  given  in  the  Pro- 
ceedings of  the  Eoyal  Geographical  Society  for  September. 

The  Danish  exploring  expedition  to  the  east  coast  of  Greenland  under 
Lieutenants  Holm  and  Garde,  which  returned  to  Copenhagen  in  October 
after  a  three  years'  absence,  has  fulfilled  all  expectations,  having  reached 
latitude  66°  08'  north,  the  northernmost  point  (on  East  Greenland)  ever 
attained  by  Europeans.  Lieutenant  Holm  is  stated  to  have  made  some 
very  valuable  geographical  and  ethnological  discoveries,  having  spent 
last  winter  among  East  Greenlanders  never  before  visited  by  Euro- 
peans. He  has  named  the  stretch  of  coast  explored.  King  Christian 
IX's  Laud.  He  considers  it  is  now  settled  beyond  a  doubt  that  no  early 
Scandinavian  remains  occur  on  the  east  coast. 

Mr.  Gamel,  the  owner  of  the  vessel  which  has  been  put  at  Lieutenant 
Hovgaard's  disposal  for  explorations  in  the  Kara  Sea  in  the  summer  of 
1885,  intends  (provided  his  enterprise  be  seconded  by  the  Government) 
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to  send  liia  steamer  "Dijmpbna"  next  summer  on  an  expedition  to  the 
east  coast  of  Greenland  under  an  officer  of  the  Danish  royal  uavy,  to 
explore  and  lay  down  the  coast  line  between  66°  08'  (the  farthest  north- 
wfird  point  attained  by  Lieutenant  Holm's  expedition)  and  70°. 

SOUTH  AMERICA. 

Professor  Seelstrang,  of  the  University  of  Cordoba,  has  been  ap- 
pointed by  the  Argentine  Government  to  superintend  the  publication 
of  an  atlas  of  the  Eepublic,  and  a  considerable  sum  haa  been  appropri- 
ated for  the  work.  It  is  to  consist  of  27  parts,  and  4  of  these  are  already 
in  hand. 

The  Diitch  scientific  expedition  in  March  and  April  last,  to  examine 
the  upper  course  of  the  Surinam  River,  was  quite  successful.  At  Ber- 
gendal  tliey  took  the  height  of  the  neighboring  Blue  Mountain,  which 
they  ascended  and  from  which  they  had  a  view  of  the  various  mountain 
chains  of  Surinam. 

]\I.  Alcenar  CEraripe  read  a  paper  on  geographical  neology  and  neog- 
raphy  before  the  Geographical  Society  of  Rio  do  Janeiro,  in  which  he 
asks  if  there  shall  be  a  geographic  neology  for  Brazil ;  a  correction  of 
orthography ;  and  if  so,  how  these  can  be  brought  about.  The  questions 
were  referred  to  a  commission,  whose  report  has  not  yet  been  received. 

The  Bolletino  of  the  Itxilian  Geographical  Society  for  July  prints  two 
un-edited  letters  of  early  Italian  adventurers  in  South  America,  recently 
brought  to  light  in  the  archives  of  Florence  and  Modena.  The  longer 
and  more  important,  dated  December  24, 1534,  is  addressed  from  Yalen- 
zuela  (Venezuela)  by  a  certain  Tomaso  Fiaschi  to  his  brother  in  Flor- 
ence. 

Details  of  Mr.  im  Thurm's  journey  to  Mount  Roraima,  British  Guiana, 
are  given  by  Mr.  H.  I.  Perkins,  who  accompanied  Mr.  im  Thurm,  in  the 
August  number  of  the  Proceedings  of  the  Royal  Geographical  Society, 
and  an  illustrated  article  in  Xature;  April  30,  1885;  vol.  xxxi,  pp. 
607-10. 

The  Argentine  expeditions  into  Patagonia  have  raised  the  agronomic 
credit  of  that  country,  which  has  long  been  supposed  arid  and  sterile. 
The  report  of  General  Villejas,  and  that  of  Colonel  Roa,  who  has  trav- 
elled more  than  500  leagues  in  Patagonia,  affirm  that  the  region  near 
the  base  of  the  mountains  is  rich,  not  only  in  metals  and  minerals,  but 
in  fertile  valleys  which  nestle  between  spurs  of  the  range.  With  steam 
transportation  between  the  mountains  and  the  coast,  it  is  affirmed  that 
rapid  growth  of  population  might  be  expected  and  that  prosperous  com- 
munities might  be  established. 

A  party  commanded  by  Feilberg,  and  sent  out  by  the  Argentine  Gov- 
ernment to  explore  the  Pilcomayo,  found  that  a  trade  route  via  that 
river  to  Bolivia  is  not  feasible.  Below  the  rapids,  GO  leagues  above  the 
mouth,  the  Pilcomayo  receives  an  affluent  not  marked  on  any  chart, 
but  with  as  much  water  as  the  Pilcomayo  or  perhaps  more. 
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As  a  good  example  of  what  compreliensive  geograplilcal  observation 
ought  to  be,  we  refer  to  Dr.,W.  Sievers's  account  of  his  travels  in  Vene- 
zuela, which  appeared  in  the  Mittheilu7ig€n  of  the  Hamburg  Geograph- 
ical Society  for  1884.  He  gives  some  interesting  details  of  the  effects 
still  to  be  traced  of  the  great  earthquake  which  shook  the  north  coast 
of  South  America  on  March  26,  1812,  and  describes  a  journey  he 
made  from  Caracas  to  Puerto  Cabello  in  If  ovember  and  December,  1884. 
Dr.  Sievers  was  a  pupil  of  Professors  llichtofen  and  Wagner,  and  was 
trained  as  a  geographer  with  a  view  to  geographical  explorations. 

Mr.  E.  H.  Glaisher's  journey  on  the  Berbico  Eiver  and  Wieroonie 
Creek  will  add  materially  to  our  knowledge  of  the  interior  of  British 
Guiana,  which  has  been  almost  a  terra  incognita, 

LI.  Coudrean  has — as  the  result  of  one  of  his  six  journeys  in  Guiana — 
brought  back  materials  for  two  new  maps,  the  one  of  the  region  between 
the  Oyapock,  Yari,  Amazons,  and  Atlantic,  the  other  of  Southern  Gui- 
ana between  the  Branco  and  Paru. 

M.  J.  Chaffaujon's  explorations  on  the  Orinoco  have  already  corrected 
mitny  errors  in  the  charts  of  it«  course.  M.  Thenar  has  gone  on  a  new 
expedition  to  complete  his  work  on  the  same  river. 

OCEANICA. 

The  first  annual  meeting  of  the  Victoria  branch  of  the  Geographical 
Society  of  Australia  was  a  most  flattering  success.  The  contributions 
were  numerous,  and  many  of  them  by  distinguished  authors. 

Mr.  B.  Greenebaum,  United  States  consul  at  Samoa,  reports  that  a  new 
island  has  been  thrown  up  out  of  the  sea  about  40  miles  off  the  Tonga 
Islands,  bearing  towards  the  Fiji  Islands,  and  in  the  track  of  California 
vessels.  It  is  2  miles  long  and  250  feet  high,  and  is  in  latitude  20°  2S' 
south  and  longitude  175°  21'  west.  Mr.  Shipley,  consul  at  Auckland, 
New  Zealand,  confirms  the  above  in  a  report  to  the  State  Department, 
and  gives  interesting  particulars.  Ho  thinks  the  island  is  at  least  2  or 
3  miles  long  and  60  feet  high,  in  latitude  20^  21'  south,  longitude  175^ 
28'  west. 

The  death  is  announced  from  Sydney  of  Thomas  Boyd,  the  first  man 
to  cross  the  Murray  River  and  the  last  surviving  member  of  Hume  and 
HovelPs  exploring  party. 

An  excellent  description  and  r6sum6  of  the  history  of  the  Caroline 
and  Pelew  Islands  was  published  in  Nature^  September  10, 1885. 

The  April  issue  of  the  Proceedings  of  the  Royal  Geographical  Society 
contains  an  account  of  a  recent  exploring  expedition  into  the  King 
country  of  the  North  Island,  New  Zealand.  This  country,  containing 
some  10,000  square  miles,  is  the  Maori  stronghold,  and  after  the  war  of 
18G3-'G4  white  men  were  forbidden  to  enter,  under  pain  of  death.  It 
had  thus  never  been  surveyed  prior  to  Mr.  Kerry-KichoU's  expedition,  in 
1883.  In  the  course  of  COO  miles  of  travel  twenty-five  rivers,  not  pre- 
viously shown  upon  the  maps,  and  two  small  lakes  were  found;  the 
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source  of  tlie  four  principal  rivers  of  ilie  colony,  the  Whanganui,  Wai- 
kato,  TVhangaehu,  and  Manganui-a-te-A9,  were  traced;  the  hydrog- 
raphy of  Lake  Tanpo  in  relation  to  the  four  distinct  watersheds  flow- 
ing into  it  waS' examined;  the  volcano  of  Meant  Tongariro  (9,300  feet) 
and  Mount  Euapehu  (9,000  feet),  the  highest  peaks  of  the  North  Island, 
were  ascended. 

A  Dutch  expedition  to  New  Guinea  is  being  organized.  The  Grovem- 
ment  has  promised  a  grant  not  exceeding  10,000  florins  a  year,  and  con- 
sequently the  expedition  is  to  be  confined  to  geographical  investiga- 
tions.   It  will  probably  go  to  Dorch  or  to  Onin. 

Dr.  Otto  Finsch  reports  as  some  of  the  results  of  his  work  in  German 
New  Guinea  that  he  traversed  the  north  coast  for  a  distance  of  1,000 
English  miles,  from  East  Gape  to  141^  east  longitude  (Greenwich),  ^v- 
eral  good  harbors  were  discovered,  and  continuous  meteorological  and 
sounding  observations  made.  A  large  river  was  discovered,  which  the 
doctor  named  after  the  Empress  Augusta ;  its  course  was  followed  for 
30  English  miles  into  the  interior.  There  is  evidence  of  the  existence 
of  many  other  rivers.  The  German  Emperor  has  ordained  that  the 
harbor  shall  henceforth  be  known  as  "Priedrich  Wilhelm's  Hafen,"  and 
the  bay  near  it  "Prince  Heinrich's  Hafen'';  the  large  navigable  river 
ea«t  of  Gape  de  la  Torre  as  the  "Kaiserin  Augusta  Pluss";  while  Beaupr6. 
situated  in  the  middle  of  the  peninsula,  will  now  be  called  "  Yarzin.'' 
"  Neu  Mecklenburg  '^  will  be  substituted  for  New  Ireland ;  "Neu  Lauen- 
burg^  for  the  Duke  of  York  group,  and  "  Neu  Pommem''  for  New  Brit- 
ain, the  largest  island  of  the  Bismarck  Archipelago. 

Dr.  P.  L.  Sclater  suggests  "  Torresia "  as  an  appropnate  name  for 
British  New  Guinea. 

The  Geographical  Society  of  Australia  has  completed  arrangements 
fpr  the  exploration  of  New  Guinea,  and  a  fully-equipped  expedition 
has  started  under  the  leadership  of  Gapt.  Henry  Gharles  Everill.  The 
rumored  massacre  of  the  entire  party  is  discredited  by  the  British  resi- 
dent on  Thursday  Island. . 

Mr.  H.  O.  Forbes  is  now  engaged  in  the  same  field.  He  has  accepted 
a  contribution  of  £500  from  the  above-named  society,  with  the  condi- 
tion that  he  gives  it  a  full  report  of  his  journey,  and  second  sets  of  col- 
lections. After  various  mishaps  the  expedition  arrived  safely  at  Port 
Moresby  (see  Proceedings  Eoyal  Geographical  Society  December),  in 
company  with  Sir  Peter  Scratchley,  early  in  September,  and  made 
immediate  arrangements  to  start  for  the  interior  in  company  with  the 
Eev.  Mr.  Ghalmers.  Mr.  Forbes  is  going  to  attempt  to  reach  the  summit 
of  Mount  Owen  Stanley,  13,205  feet  high,  and  hitherto  untrodden  by 
the  foot  of  man. 

The  Geographical  Society  of  Hamburg  has  published  a  memorandum 
showing  the  territorial  extent  of  the  recent  German  annexations  in  the 
Pacific  Ocean.  Reduced  to  English  measurements,  the  German  esti- 
mates are  aa  follows:    Kaiser  Williemsland   (Gprnian  Now  (Uiinca), 
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34,508  square  miles ;  Neii  Llecklcnburg  (Xew  Ireland),  3,398-8  square 
miles ;  Neu  Pommem  (Kew  Britain),  9,348-8  square  miles;  the  Bismarck 
Archipelago,  15,261«C  square  miles ;  in  all  about  65,512  English  geo- 
graphical square  miles.  The  same  authority  estimates  the  area  of  New 
Ooinea  taken  under  British  protection  as  65,617*70  square  miles,  or 
about  the  same  as  the  total  of  German  annexations  in  the  Pacific,  and 
in  each  case  the  area  acquired  is  rather  more  than  twice  that  of  Ire- 
land. 

ARCTIC  KEGIONS. 

In  a  communication  to  the  New  York  Tribune  last  February,  Lieu- 
tenant Greely  advocates  the  route  by  Franz  Josef  Land  to  the  Pole,  and 
gives  his  reasons  for  so  doing  at  some  length,  confirming  the  opinion 
previously  expressed  by  Chief  Engineer  Melville.  Captain  Soreusen — 
who  speaks  from  large  experience  and  after  close  observation  of  the  ice 
drift  in  that  vicinity,  Suggests  that  Spitzbergen  and  Franz  Josef  Land 
form  parts  of  a  vast  archipelago,  and  not  two  wholly  distinct  territories, 
as  has  hitherto  been  believed. 

When  the  "Cor win"  returned  from  Bering  Sea  to  San  Francisco  in 
June  for  some  repairs,  she  reported  the  ice  unusually  far  south  in  April 
and  May  in  that  sea.  The  same  state  of  afGairs  existed  in  the  Atlan- 
tic. The  captains  of  several  Norwegian  steamers  dispatched  to  Green- 
land for  seal-hunting,  report  that  in  consequence  of  the  enormous  ice 
masses  on  the  east  and  south  coasts  no  seals  had  been  killed  by  any 
vessel.  The  state  of  the  ice  this  summer  seems  to  have  been  just  the 
reverse  of  that  of  last  year,  when  the  coast  was  unusually  free  from 
ice.  If  the  recently  promulgated  theory  that  this  is  an  evidence  of  mild 
weather  in  the  polar  regions  is  at  all  correct,  it  is  unfortunate  that  no 
expedition  is  in  the  field  to  take  advantage  of  it. 

Four  Arctic  expeditions  are  said  to  be  projected  for  next  year :  two 
organized  in  Portugal,  one  in  Holland,  and  one  in  Denmark.  They  all 
propose  to  visit  the  islands  of  the  glacial  ocean  which  belong  to  Bussia; 
but  the  Danish  expedition  will  specially  explore  the  Kara  Sea  and  the 
northern  coast  of  Siberia,  to  define  if  possible  the  unknown  region 
which  is  supposed  to  lie  to  the  northeast  of  Novaya  Zemlya. 

In  the  latter  half  of  1883,  Dr.  F.  Boase  visited  the  German  polar  sta- 
tion in  Cumberland  Sound,  and  made  several  excursions  in  the  neigh- 
boring region  and  along  the  coast.  The  results  are  briefly  told  by  him 
in  a  paper  in  numbers  5  and  G  of  the  Verhandlungen  of  the  Berlin  Geo- 
graphical Society  for  this  year  (accompanied  by  map),  in  which  many 
important  corrections  are  made  in  the  existing  admiralty  charts  of  these 
coasts. 

At  the  meeting  of  the  Naval  Institute,  which  was  held  in  Annapolis 
October  9,  Lieut.  J.  W.  Danenhower,  of  the  ^' Jeannette"  expedition,  pre- 
sented an  essay  on  the  advisability  of  further  Arctic  explorations,  and 
expressed  himself  as  opposed  to  further  work  north  of  the  85th  paral- 
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lei.  The  paper  was  supplemented  by  others  received  from  Chief  Engi- 
neer Melville,  U.  S.  K.,  Sir  George  Nares,  and  LieutenantGreely,  and  ver- 
bally discussed  by  Dr.  Emil  Bessels,  of  the  "  Polaris  "  expedition,  and  Mr. 
Clements  R.  Markham,  of  theEoyal  Geographical  Society,  who  presided 
at  the  meeting.  Letters  in  favor  of  further  Arctic  exploration  were  read 
from  Prof.  J.  E.  Kourse,  U.  S.  K.,  and  Dr.  H.  Eink,  formerly  governor  of 
the  Danish  colonies  in  Greenland.  The  general  tenor  of  the  discas- 
sion,  both  oral  and  written,  was  that  scientific  exploration  of  the  Arctic 
regions  will  go  on. 

Mr.  C.  E.  Markham,  in  liis  article  "Polar  Eegions,''  of  the  current 
edition  of  the  Encyclopo^ia  Britannica,  permits  himself  to  make  the 
following  remarkable  misstatement:  "Lieutenant  Lockwood  made  a 
journey  along  the  north  coast  of  Greenland,  and  reached  a  small  island 
in  330  24'  [north  latitude]  and  440  5'  [west  of  Greenwich].  Dr.  Pavj' 
and  another  went  a  short  distance  beyond  the  winter  quarters  of  the 
"Alert,"  and  a  trip  was  made  into  the  interior  of  Grinnell  Land.  But 
all  this  region  had  been  explored  and  exhaustively  examined  hy  the  English 
expedition  in  1875-'7G."    The  italics  are  ours. 

Dr.  Leonard  Stejneger's  illustrated  article  on  the  Commander  Islands 
in  Heft  3,  Band  viii,  of  the  Deutsche  geographische  Blatter  is  of  special 
value,  in  thatit  settles  definitely  the  doubt  thathas  existed  as  to  thedeath 
of  Bering.  The  writer  visited  and  described  the  ruins  of  the  hut  on 
Bering  Island  in  which  Bering  and  his  companions  wintered  141  years 
previously,  and  where  the  celebrated  traveller  himself  died  and  was 
buried.  The  relics  found  by  Dr.  Stejnegcr  are  of  great,  if  melancholy,  in 
terest. 

nYDROGRAPUY. 

The  U.  S.  S.  "Alert"  has  been  engaged  for  some  time  in  surveying  the 
coasts  of  Corea.  The  returns  have  not  yet  been  charted  bj'  the  Depart- 
ment. 

The  last  report  from  theU.  S.  S.  "Banger's"  work  on  the  west  coast  of 
Central  America  embraces  100  mites  of  coast  between  San  Juan  del  Sur 
and  the  Gulf  of  Dulce  5  this  connects  the  former  surveys  with  the  Eng- 
lish detail  work  from  Panama  northward. 

The  now  chart  of  the  harbor  of  Payta  is  an  excellent  specimen  of  the 
standard  which  Commander  John  11.  Bartlett  has  established  for  the 
future  work  of  the  Uydrographic  Bureau  of  the  Navy  Department.  The 
reduction  of  the  photographic  view  of  the  anchorage  will  be  of  the  great- 
est service  to  mariners.  The  old  Spanish  charts  of  Porto  Eico  and  other 
West  India  islands  have  been  verified,  and  as  fast  as  possible  this  veri- 
fication will  be  extended  to  all  the  harbors  of  the  West  Indies.  A  chart 
of  the  Arctic  Ocean,  constructed  on  the  ordinary  conical  projection,  en- 
ables one  to  study  those  regions  with  the  utmost  facility. 

.Eeturns  have  just  been  received  from  the  summer's  work  of  the  Coast 
Survey  steamer  "Carlilo  P.  Patterson"  in  Southern  Alaska.    An  im- 
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meuso  extent  of  territory  has  been  covered  and  in  a  most  thorougk  man- 
ner, the  ground  being  comparatively  virgin,  as  the  rough  work  by  the 
Russians  scarcely  served  as  reconnaissance.  The  surveys  off  the  coast  of 
Maine  and  the  general  routine  work  during  the  six  months  covered  by 
this  report  have  not  developed  anything  of  special  importance. 

The  JDeuische  Secwarie  as  issued  a  chart  of  the  ice  in  the  Atlantic 
Ocean  this  spring,  which  penetrated  very  far  south  and  east,  in  conse- 
quence of  continuous  northerly  and  northwesterly  winds.  Several  ice- 
bergs appear  to  have  been  found  in  the  Gulf  Stream.  It  seems  from 
experience  that  toward  the  end  of  June  the  ice  recedes  northward,  while 
between  the  banks  and  the  east  coast  of  Kowfoundlandit  remains  lonij- 
est,  even.after  it  has  disappeared  south  and  southeast  of  the  banks. 

Among  the  most  important  additions  to  our  hydrographical  knowl- 
edge are  the  following :  Survey  of  Little  Bahama  Bank  and  southern 
shore  of  Newfoundland ;  main  Strait  of  Magellan ;  additions  to  ports 
and  coasts  of  Southeast  Africa ;  in  the  Bed  Sea  the  intricate  approaches 
to  Suakim  have  been  well  laid  down;  Penang  harbor  has  been  resur- 
voyed  and  the  positions  of  the  islands  lying  to  the  northwest,  and  form- 
ing the  eastern  boundary  of  the  ordinary  route  of  vessels  to  Malacca 
Strait,  have  been  accurately  determined;  the  unknown  western  shores 
of  Corea,  south  of  the  approach  to  Soul,  for  two  degrees  of  latitude, 
have  been  explored,  and  the  main  features  of  that  island-studded  shore 
laid  down,  new  rivers  and  harbors  have  been  entered,  notably  the  large 
river  Gun  san-gang,  at  the  entrance  to  which  stands  the  considerable 
town  of  Makfo;  the  southern  approach  to  Haitan  Strait  on  the  Chinese 
coast  has  been  recharted;  in  the  Solomon  Islands  the  Bougainville 
Strait  has  been  charted ;  many  additions  have  been  made  to  the  charts 
of  various  groups  of  Pacific  Islands ;  the  survey  of  the  coast  of  India  by 
officers  of  the  British  navy  and  India  marine,  has  been  actively  pro- 
gressing, surveys  of  Ban  goon,  Cheduba,  and  other  ports  in  the  Bay  of 
Bengal,  as  well  as  harbors  on  the  west  coast  of  Hindustan  have  been 
made;  a  resurvey  of  the  great  Canadian  lakes  has  been  commenced  in 
Georgian  Bay. 

The  Italian  corvette  "Vettor  Pisani"  commanded  by  G.  Columbo,  re- 
cently completed  a  three  years*  circumnavigation  of  the  globe,  with  suit- 
able outfit  and  instructions  for  scientific  hydrography.  The  regions 
visited  included  both  coasts  of  South  America,  from  Pernambucoon  the 
east,  south  to  Magellan  Straits,  and  north  to  Panama,  the  Galapagos 
and  Hawaiian  Islands,  the  China,  Indian,  and  Bed  Seas,  and  so  home. 
The  results  of  the  voyage  Jjre  very  satisfactory,  many  deep-sea  sound- 
ings having  been  taken,  numerous  charts  corrected  or  resurveyed,  and 
general  hydrographic  information  gathered. 

One  of  the  most  interesting  features  of  the  Aberdeen  meeting  of  the 
British  Association  was  the  lecture  given  by  Mr.  John  Murray,  director 
of  the  *' Challenger"  publications,  on  the  results  of  deep-sea  research, 
especially  as  considered  from  the  hydrographci-'s  standpoint. 
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• 

The  Proceedings  of  the  Eoyal  GUiographieal  Society  for  September 
contain  the  following:  "We  received  in  the  course  of  the  past  month 
two  communications  relating  to  the  picking  up  of  bottles  with  inclosed 
memoranda  cast  overboard  by  enterprising  ship  captains'  with  a  view 
to  testing  the  direction  of  what  may  be  called  the  secondary  currents 
of  the  Atlantic.  One  of  the  communications  is  from  the  Oermau  con- 
sul at  Fayal  in  the  Azores,  and  is  to  the  effect  that  one  day,  about  the 
beginning  of  July  last,  a  bottle  was  picked  up  ^  near  the  coast  of  the 
island  of  Pico,'  north  latitude  38o  26',  west  longitude  28©  35',  the  contained 
papers  stating  that  it  had  been  thrown  overboard  from  the  Hamburg 
steamship  "Bohemia"  on  August  23, 1884,  in  north  latitude  42P  4%  west 
longitude  52^  12'.  The  inference  to  be  drawn  from  this  case  ii^  that  the 
southerly  current  thrown  off  by  the  Gulf  Stream  in  this  part  of  the  At- 
lantic is  one  of  extreme  slowness.  The  other  communication  is  from 
Herr  H.  WolflF,  of  Grand  Popo,  West  Africa.  Writing  on  the  30th  day 
of  May  last,  he  informs  us  that  a  negro  in  his  employ  found  on  the  beach 
near  Grand  Popo  a  bottle,  the  inclosed  papers  of  which  state  it  was 
thrown  overboard  from  the  ship  ^* Patriarch"  (from  Newcastle,  ^N".  S.  W., 
bound  for  London)  on  the  11th  December,  1884,  in  north  latitude  2^  46', 
west  longitude  22^  3'.  This  point  is  near  the  southern  edge  of  the 
Guinea  current,  which  thus  appears  to  have  taken  five  months  to  carry 
the  bottle  some  1,200  geographical  mUes  from  west  to  east." 
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The  lectures  on  Molecular  Dynamics,  given  by  Prof.  Sir  William 
Thomson  at  the  Johns  Hopkins  University,  Baltimore,  in  October,  1884, 
mark  an  epoch  in  the  higher  physical  instraction  of  this  country.  Thjsy 
were  devoted  to  a  discassion  of  the  wave  theory  of  light,  considering 
(1)  the  propagation  of  a  disturbance  through  an  elastic  medium,  (2}  the 
character  of  molecular  vibration,  and  (3)  the  influence  of  molecules  on 
the  prox^agation  of  waves.  The  lectures  dealt  largely  with  the  diffi- 
culties of  the  wave  theory,  the  first  enumerated  being  the  difficulty 
of  explaining  the  dependence  of  velocity  of  propagation  on  period  of 
vibration,  the  second  the  properties  of  the  SBther,  the  third  certain 
phenomena  of  reflection  and  refraction,  and  the  fourth  those  of  double 
refraction.  As  to  the  first  difficulty,  he  devoted  a  very  considerable 
space  to  Helmholtz's  theory,  which  ascribes  dispersion  to  a  compound 
structure  of  material  molecules  according  to  which  they  have  a  natural 
period  of  vibration,  suggesting  an  ingenious  mechanical  (Helmholtz- 
Thomson)  spring  and  shell  molecule  to  represent  it.  As  to  the  aether, 
he  has  no  difficulty  in  reconciling  its  almost  perfect  rigidit^^  with  almost 
perfect  mobility,  since  the  question  is  merely  one  of  time.  The  aether 
may  be  highly  elastic  for  vibrations  executed  in  the  100  or  1,600  million 
millionth  of  a  second,  but  highly  mobile  to  bodies  going  through  it  at 
the  rate  of  20  miles  a  second.  As  to  the  manner  in  which  the  molecule 
imparts  its  motion  to  the  ether,  he  says:  '^The  kind  of  thing  that  the 
luminous  vibrator  consists  in  seems  to  me  to  be  a  suddea  initiation  of 
a  set  of  vibrations  and  a  sequence  of  vibrations  from  that  initiation 
which  will  naturally  become  of  smaller  and  smaller  amplitude.  Why 
a  sudden  startt  Because  I  believe  that  the  light  of  the  natural  flame 
or  of  the  arc  light,  or  of  any  other  known  source  of  light,  must  be  the 
result  of  sudden  shocks  from  a  number  of  vibrators.  Take  the  light 
obtained  by  striking  two  quartz  pebbles  together.  You  have  all  seen 
that.  There  is  one  of  the  very  simplest  sources  of  light.  What  sort 
of  a  thing  can  the  light  be  that  proceeds  from  striking  two  quartz  peb- 
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bles  to;;:ct  her  ?  Under  what  circnmstances  can  we  conceive  a  group  of 
waves  of  light  to  begin  gradually  and  to  end  gradually?  You  know 
what  takes  place  in  the  excitation  of  a  fiddle  string  or  of  a  tuning  fork 
by  a  bow.  The  vibrations  gradually  get  up  from  zero  to  a  maximum, 
and  then,  when  you  take  the  bow  off,  gradually  subside.  I  cannot  see 
anything  like  that  in  the  source  of  light.  On  the  contrary,  it  seems  to 
me  to  be  all  shocks — a  sudden  beginning  and  gradual  subsidence."  But 
it  is  the  double  refraction  difSculty  which  is  most  serious.  When  the 
medium  is  displaced  during  wave  propagation  in  a  doubly  refracting 
crystal,  the  return  force  must  depend  on  the  direetion  of  vibration,  and 
not  on  the  plane  of  distortion,  as  theory  indicates.  Bankine'8<  suggestion 
of  n  cavity  in  the  luminiferous  ether  having  a  massless,  rigid  lining,  and 
containing  a  massive,  heavy  molecule  with  fluid  round  it,  seemed  to  solve 
the  diflSculty.  But  the  form  of  wave  surface  deduced  from  such  a  hy- 
potbcsi.s  does  not  agree  with  Fresnel's,  as  Bayleigh  has  shown.  "It  ap- 
pears, then,"  says  Professor  Forbes,  in  his  excellent  r^sum^  of  the  lectnres, 
"that  after  all  the  labor  which  has  been  expended  upon  the  wave  theory 
of  light  it  fails  absolutely,  and  as  it  seems  hopelessly,  in  two  points  of 
primary  importance.  One  is  the  extinction  of  the  ray  polarized  by  re- 
flection; the  other  is  double  refraction.  In  other  matters  we  have 
difficulties,  but  we  can  see  a  possible  means  of  escape.  Here  there 
seems  to  be  none."    {Nature^  March,  April,  1885,  xxxi,  461,  508,  601.) 

At  the  Aberdeen  meeting  of  the  British  Association,  Stoney  showed 
that  the  mass  of  a  molecule  of  hydrogen  must  be  a  quantity  of  the  same 
order  as  a  decigram  divided  by  10",  i,  e.,  a  twenty-fourth  decigrammet, 
which  is  the  same  as  a  twenty-fifth  grammet.  Hence  the  mass  of  the 
chemical  atom  of  hydrogen  may  be  taken  to  be  half  of  the  twenty-fifth 
of  the  grammet.  This  value  is  based  on  the  conclusion  reached  by 
several  physicists  that  the  number  of  molecules  in  a  cubic  millimeter  of 
a  gas  at  ordinary  temperature  and  pressure  is  somewhere  about  a  unit 
eighteen  (10^');  from  which  it  can  be  shown  that  the  number  of  mole- 
cules per  liter  must  be  about  a  unit  twenty -four  (10**).  From  this,  to- 
irether  with  the  weight  of  a  liter  of  hydrogen,  the  above  value  for  the 
mass  of  a  molecule  of  hydrogen  has  been  deduced.  (Nature^  November, 
1885,  xxxni,  21.) 

In  a  paper  on  the  identity  of  energy",  Lodge  has  drawn  some  intere8^ 
ing  conclusions  from  an  important  memoir  by  Poynting,  presented  to 
the  Royal  Society.  In  this  memoir  the  author  introduces  **  the  idea  of 
continuity  in  the  existence  of  energy ;  so  that  whenever  energy  is  trans- 
ferred from  one  place  to  another  at  a  distance  it  is  not  to  be  regarded 
as  destroyed  at  one  place  and  recreated  at  another,  but  is  to  be  re- 
garded as  transferred,  just  as  so  much  matter  would  have  to  be  trans- 
ferred ;  and  accordingly  we  may  seek  for  it  in  the  intervening  space 
and  may  study  the  paths  by  which  it  travels."  Lodge  regards  this  new 
form  of  the  doctrine  of  conservation  of  energy  as  much  simpler  ana 
more  satisfactory  than  the  old  one ;  and  he  proves  it  rigidly  and  in- 
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fitantaneoasly  from  Newton'A  law  of  motion  (usaally  stated  as  three),  on 
the  one  hand,  and  a  denial  of  action  at  a  distance  on  the  other,  thus :  ''If 
A  does  work  on  B  it  exerts  force  on  it  through  a  certain  distance ;  bnt 
{Newton's  law)  B  exerts  an  eqaal  opposite  force  and  (being  in  contact) 
throngh  exactly  the  same  distance ;  hence  B  does  an  equal  opposite 
amount  of  work  or  gains  the  energy  which  A  loses.  The  stress  between 
A  and  B  is  the  means  of  transferring  energy  from  A  to  B,  directly  mo- 
tion takes  place  in  the  sense  AB.  And  the  energy  cannot  jump  from 
A  to  B  jit  is  transferred  across  their  point  of  contact,  and  by  hypothesis, 
their 'contact' is  absolute;  there  is  no  interrening  gap,  microscopic, 
molecular,  or  otherwise.  The  energy  may  be  watehed  at  every  instent. 
Its  existence  is  continuous ;  it  possesses  identity."  Obviously  A  and  B 
cannot  be  "  pieces  of  matter"  in  the  ordinary  sense,  since  then  they 
canuot  be  in  contact.  If  A  and  M  be  contiguous  matenal  molecules, 
energy  may  be  transferred  from  A  to  M,  but  not  directly ;  A  cannot  act 
on  M,  cannot  do  work  on  it,  because  of  the  intervening  gap.  A  can 
transfer  ite  energy  to  B,  B  to  C,  0  to  D,  and  so  on,  handing  on  the  en- 
ergy to  L,  which  is  in  contact  with,  and  can  act  on,  M,  doing  work  on  H 
and  giving  up  to  it  the  energy  lost  by  A.  A,  B,  C,  &c.,  are  supposed 
to  be  successive  portions  of  the  perfectly  continuous  space-filling  me- 
dium— aether.  The  distinction  between  potential  and  kinetic  energy  is 
then  discussed,  and  the  conclusion  stated :  (1)  Energy  cannot  be  trans- 
ferred without  being  transformed ;  nor  conversely  can  it  be  transformed 
without  being  transferred ;  and  (2)  it  always  transforms  iteelf  from 
kinetic  to  potential  or  vice  versa.  "When  A  does  work  on  B,  energy 
is  transferred  from  A  to  B ;  if  the  energy  lost  by  A  is  kinetic,  that 
gained  by  B  is  potential ;  if,  on  the  other  hand,  A  loses  potential  then 
B  gains  kinetic  energy."  Hence  "  the  common  mode  of  treating  a  fall- 
ing weight,  saying  that  ite  energy  gradually  transforms  iteelf  from 
potential  to  kinetic,  but  remains  in  the  stone  all  the  time,  is,  strictly 
speaking,  nonsense.  The  fact  is  the  stone  never  had  any  potential  en- 
ergy; no  rigid  body  can  have  any;  the  gravitetion  medium  had  it,  how- 
ever, and  kept  on  transferring  it  to  the  stone  all  the  time  it  was  descend- 
ing." Change  of  form  is  therefore  necessary  and  universal  whenever 
energy  is  transferred,  L  e.,  whenever  any  kind  of  activity  is  exhibited 
by  any  known  kind  of  material  existence.  (Phil.  Mdg.y  June,  1885,  Y, 
XIX,  482.) 

Oroshans  has  announced  a  new  law  connecting  the  boiling  points  and 
densities  of  substances  with  their  atomic  composition,  which  law  he  calls 
"The  law  of  Density-numbers."  These  density  numbers  form  a  new 
class  of  constants,  and  are  attributes  of  the  elemeute ;  they  are  whole 
numbers,  and  each  element  possesses  only  one,  though  two  or  more 
elements  may  possess  the  same  number.  They  increase  with  the  atomic 
weighte,  but  are  not  proportional  to  them.  From  the  values  thus  far 
obteined,  the  author  suggests  the  hypothesis  that  carbon,  oxygen,  and 
hydrogen  are  simple  bodies,  the  other  elemeute  being  compounds  of 
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other  simple  substances,  the  number  of  atoms  of  which  is  shown  by  the 
density  number  of  each  element.  He  enunciates  the  law  in  the  follow- 
ing simple  form :  ^<  The  densities  of  substances  are  proportional  to  the 
density  numbers."  Of  course  it  is  necessary  that  the  substances  com- 
pared should  be  under  similar  conditions ;  and  then  the  ratio  of  the 
sum  of  the  density  numbers  to  the  density  is  constant.  Thus  for  a 
series  of  hydrated  crystalline  salts  of  the  formula  BOlt  (ntO)^  this 
ratio  varies  from  19*85  to  20*00.  Various  other  applications  of  the  law 
are  given.    {Phil  Mag.j  July,  August,  1885,  V,  xx,  15, 191.) 

Lodge,  in  his  lecture  on  Dust,  at  the  Montreal  meeting  of  the  British 
Association,  defined  it  to  be  all  foreign  matter,  of  whatever  kind,  sus- 
pended in  the  air.  Its  function  in  causing  the  blue  color  of  the  sky  and 
the  diffusion  of  sunlight  was  discussed.  If  the  atmosphere  were  purely 
gaseous,  holding  no  minute  foreign  bodies  in  suspension,  the  sun  would 
glare  down  directly  with  blinding  intensity,  and  objects  not  in  its  direct 
rays  would  be  in  almost  complete  shadow.  The  sun  would  be  set  in  a 
black  firmament,  and  it  would  be  easy  to  see  the  stars  at  noonday. 
But  so  far  from  this,  the  sun's  rays,  on  reaching  our  atmosphere,  are  par- 
tially intercepted,  diffused,  and  scattered  by  myriads  of  most  minute 
particles,  so  minute  as  to  be  even  smaller  than  the  light  waves  them- 
selves, which  act  therefore  more  powerfully  on  the  smallest  of  these 
waves  than  on  the  largest.  The  light  thus  scattered  has  a  preponder- 
ance of  small  waves,  owing  to  the  minute  size  of  the  scattering  parti- 
cles, and  hence  it  affects  our  sight  organ  with  the  sensation  of  blue. 
The  function  of  dust  in  causing  vapor  condensation  was  then  considered, 
and  the  theory  of  Aitken  illustrated  by  experiment.  Five  methods  of 
removing  dust  from  the  air  were  mentioned :  (1)  Filtration  through  co^ 
ton  wool,  either  alone  or  mixed  with  glycerin ;  (2)  settling,  especially 
in  hydrogen ;  (3)  condensing  vapor  in  the  air  several  times ;  (4)  calcin- 
ing the  air,  or  keeping  a  hot  body  in  it  for  some  time;  and  (5)  discharg- 
ing electricity  into  it  from  a  point.  He  points  out  that  the  action  of  a  hot 
body  in  keeping  the  dust  away  from  itself  is  due  to  molecular  bombard- 
ment ;  Tait,  Dewar,  and  Beynolds  having  shown  that  a  Grookes  bom- 
bardment is  effective  at  ordinary  pressures,  provided  the  bodies  bom- 
barded are  small.  Dust  particles,  being  very  small,  are  driven  by 
molecular  impact  away  from  hot  bodies  toward  cold  ones.  Hence  we 
observe  that  articles  in  a  room  warmed  by  radiation,  and  therefore 
warmer  than  the  air  of  the  room,  are  not  likely  to  become  as  dusty  as 
tho^e  in  a  room  warmed  by  hot  air,  where  the  air  is  warmer  than  the 
articles.  The  rapid  deposition  of  dust  by  electrification  was  shown  by 
discharging  the  current  of  a  Yoss  machine  from  a  point  into  an  atmos- 
phere containing  magnesium  smoke.  Thus,  possibly,  the  air  is  cleared 
by  thunder  storms,  and  thus  fog  might  possibly  be  dissipated  at  sea. 
(Nature^  January,  1885,  xxxi,265.) 

Oenocchi  has  published  a  historical  note  on  the  pendulum  experiment 
for  determining  the  earth's  rotation.    Poleni,  in  1669,  in  noticing  a  me- 
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moir  of  Haygens,  says  that,  iu  consequence  of  the  earth's  rotation,  a 
pendolam  could  not  remain  in  the  same  plane  during  two  consecutive 
oscillations.  De  Sivry,  in  1782,  in  his  translation  of  Pliny,  observes 
that  the  pendulum  might  be  used  in  place  of  a  compass,  ^'  the  vessel  in 
turning  about  not  altering  by  this  motion  the  direction  of  vibration 
once  given  to  the  pendulum.''  In  1837  Poissou,  while  admitting  the 
deflecting  influence  of  the  earth's  rotation  upon  a  projectile,  denied  the 
possibility  of  any  deviation  whatever  for  the  pendulum ;  and  in  ordei^ 
to  sustain  his  opinion,  he  attempted  to  prov6  mathematically  that  the 
tM>mponent  perpendicular  to  the  oscillatory  plane  was  too  small  to  cause 
any  sensible  deviation  of  the  pendulum  firom  its  plane,  or  to  have  any 
appreciable  influence  on  its  motion.  This  opinion  was  refuted  by  Biuet 
and  Plana  in  1851.  Poncelet,  in  1860,  showed  that  the  phenomenon 
was  much  more  complicated  tJian  had  been  generally  supposed;  and 
finally,  W.  Dumas  and  Serret  gave  the  complete  theory  of  the  experi- 
ment.   {J.  Pkys.y  March,  1885,  II,  rv,  147.) 

•  In  constructing  the  reversible  pendulum  of  Bohnenberger,  Weber  has 
proposed  to  place  the  knife  edges  in  such  a  way  that  any  given  variar 
tion  of  their  distance  may  have  the  least  possible  influence  uix>n  the 
duration  of  oscillation;  With  a  cylindrical  rod  he  finds  that  this  con- 
dition is  realized  when  t=  /3'02045  a  ^j^^  when  the  knife  edges  are 

^  9 
placed  symmetrically  at  a  distance  from  the  center  x  =  0*37835  a;  a  rep- 
resenting the  moment  of  inertia  of  the  pendulum  around  its  center  of 
gravity.  The  value  of  a  may  be  calculated  geometrically  and  the  length 
of  the  simple  synchronous  pendulum  I  in  the  formula  2=3*02045  a  be 
deduced  from  a  determination  of  the  time  t,  without  having  any  meas- 
urements of  length  to  make  other  than  those  of  the  geometric  dimen- 
sions of  the  rod.  ( Wied.  Ann,,  xxil,  439;  J,  Phys,,  November,  1885,  II, 
rv,  510.) 

Oppolzer  has  obtained,  by  means  of  a  Bepsold  reversion  pendulum, 
the  provisional  value  0*993825  meter  for  the  length  of  a  seconds  pendu- 
lum in  Vienna,  lat.  48©  13'  57'',  altitude  236  meters.  {Ber.  Ah.  TTien., 
1884,  p.  2;  J.  Phys.y  April,  1885,  II,  rv,  184). 

Sakai  and  Yamaguchi  have  determined  the  gravitation  constant  in 
o.  o.  s.  units  at  Kagoshima  and  at  Naha,  in  the  Loo  Choo  Islands,  using 
the  method  employed  by  Mendenhall  in  Tokio.  The  value  at  Kagoshi- 
ma was  979*561  ±  00057,  and  at  Naha  979165  ±  0*0055.  {Am.  J.  8c%., 
May,  1885,  III,  xxix,  404.) 

Bartoli  has  speculated  on  the  mean  density  of  a  body  containing  all 
the  known. elements  in  a  solid  state,  either  uncombined,  or,  if  partly 
combined,  each  retaining  the  density  belonging  to  it  in  the  solid  state. 
He  makes  three  suppositions:  (1)  The  masses  of  all  the  substances 
equal ;  (2)  the  masses  such  that  the  corresponding  volumes  shall  be 
equal,  aod  (3)  the  masses  in  the  ratio  of  the  atomic  weights.  In  this 
way  he  arrives  at  the  mean  densities  2*698,  7*027,  and  5*776,  this  last 
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valae,  as  he  points  out,  coming  very  near  that  got  by  Cavendish  for  the 
mean  density  of  the  earth,  which  was  5*67.  {Nature,  October,  1885, 
xxxn,  635.) 

Wilsiog  has  revived  the  use  of  the  pendalum  for  determining  the 
earth's  mean  density,  and  has  shown  that  the  necessary  sensitiveness 
may  be  secared  by  adjusting  so  that  the  center  of  gravity  comes  close 
under  the  axis  of  oscillation.  In  his  experimental  apparatus  fixed  leaden 
balls,  each  weighing  300  grams,  were  placed  at  the  ends  of.  a  prismatic 
rod  of  thin  sheet  iron,  the  steel  knife  edge  being  in  the  middle  of  the 
rod  and  resting  on  agate  planes.  After  adjustment  to  equilibrium,  the 
attracting  masses  were  brought  near  the  leaden  spheres  and  the  deflection 
read  by  means  of  a  mirror  and  scale.  From  the  value  thus  obtained  the 
ratio  of  the  deflecting  attraction  to  the  constant  of  gravitation  can  be 
deduced.  By  reversing  the  direction  of  the  deflecting  force  the  total 
deviation  is  doubled.  An  improved  apparatus,  in  process  of  construc- 
tion, will,  it  is  expected,  give  accurate  results.  {Ber.  Ak.  Bert.,  January, 
1885  J  Phil  Mag.,  March,  1885,  V,  xix,  219 ;  Am.  J.  Set.,  May,  1885,  lU^ 
XXIX,  402.) 

K5nig  and  Eicharz  have  suggested  an  improvement  of  Yon  Jolly's 
method  for  determining  the  earth's  mean  density.  A  cubical  block  of 
lead,  about  2  meters  in  the  edge  and  weighing  100,000  kilograms,  is  sa 
placed  that  the  center  of  its  upper  horizontal  surface  is  exactly  beneath 
the  middle  knife  edges  of  an  extremely  delicate  balance.  Beneath  the 
center  of  each  scale-pan  the  block  is  bored  vertically  through,  and  two 
other  scale-pans  are  suspended  below  the  block  by  means  of  rods  pass- 
ing through  these  openings.  A  weight  in  one  of  the  upper  pans  is  bal- 
anced by  weights  in  the  opposite  lower  pan.  The  former  is  acted  on  by 
the  earth's  attraction  plus  that  of  the  block,  the  latter  by  the  difference 
of  the  two.  Hence,  the  weights  in  the  lower  pan  are  greater  than  those 
in  the  upper  by  twice  the  attraction  of  the  block.  A  second  weighing 
is  then  made,  the  other  two  pans  being  now  used.  The  difference  of 
the  two  weighings  gives  four  times  the  attraction  of  the  block.  {Ber. 
Ak.  Berl.,  December,  1884 ;  Phil.  Mag.,  February,  1885,  V,  xix,  148  f 
Nature,  January,  March,  1885,  xxxi,  260,  408,  484.) 

MECHANICS. 

1.  Of  Solids. 

In  a  paper  read  at  the  Aberdeen  meeting  of  the  British  Association, 
Osborne  Beynolds  discussed  a  new  and  very  fundamental  property  of 
granular  masses  composed  of  rigid  particles  in  contact,  which  property 
he  calls  Dilatanoy.  It  is  exhibited  in  any  arrangement  of  particles  where 
change  of  bulk  is  dependent  upon  change  of  shape.  In  fluids  change 
of  shape  and  volume  are  independent,  but  in  solids  they  are  sometimes 
not  separable.  With  granular  masses  change  of  shape  always  produces 
change  of  volume,  and  if  change  of  volume  is  prevented  any  change  of 
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form  is  impossible.  Thus  a  sack  of  corn  is  flexible  on  end,  but  becomes 
hard  when  placed  on  its  side,  and  its  shape  will  not  alter.  Bat  if  the 
sack  be«made  of  rubber,  since  the  boundary  of  the  granular  mass  is 
now  extensible,  it  remains  perfectly  flexible  in  all  positions.  However, 
if  it  be  possible  with  an  extensible  envelope  to  impose  a  maximum  vol- 
ume npon  the  contents,  effects  similar  to  those  obtained  with  the  inex- 
tensible  boundary  ma3'  be  expected.  This  can  be  done,  for  example, 
by  placing  No.  6  shot  in  a  rubber  bag  and  adding  a  certain  amount 
of  water.  If  the  quantity  of  water  be  such  that  the  spaces  between 
the  granules  when  in  close  arrangement  are  all  filled  by  it,  while 
with  a  wide  arrangement  the  amount  is  not  enough,  a  point  will  be 
reached  in  passing  from  the  first  to  the  second  arrangement  such  that 
any  further  change  of  shape  and  consequently  of  volume  would  produce 
a  vacuum.  When  this  stage  is  reached  the  whole  mass  becomes  perfectly 
hard.  When  the  foot  presses  upon  wet  sand,  that  portion  of  it  imme- 
diately surrounding  the  foot  becomes  momentarily  dry.  The  sand  being 
completely  filled  with  water,  the  pressure  of  the  foot  causes  dilatation, 
and  so  more  water  is  required.  This  is  drawn  in  from  the  surrounding 
sand  leaving  it  dry  until  a  sufficient  supply  has  been  drawn  up  from 
below.  On  raising  the  foot  the  sand  contracts  again  and  the  excess  of 
water  escapes  again  wetting  the  sand  under  and  around  the  foot.  The 
author  conceived  that  the  property  of  dilatancy  placed  a  hitherto  un- 
known mechanical  contrivance  at  the  command  of  those  who  would  ex- 
plain the  fundamental  arrangement  of  the  universe ;  and  he  proceeded 
to  explain  how  bodies  in  such  a  medium  would,  in  virtue  of  the  dilation 
caused  in  the  medium,  attract  each  other  at  a  distance  with  a  force  de- 
pending on  the  distance  which  might  well  correspond  with  gravitation. 
Further,  owing  to  the  existence  of  a  region  close  to  the  body  in  which 
the  density  varies  several  times  from  maximum  to  minimum,  the  mutual 
force  might  undergo  a  change  from  attraction  to  repulsion,  and  this 
more  than  once,  as  the  bodies  approach  a  condition  which  seems  to 
account  for  cohesion  and  observed  molecular  force  far  better  than  any 
previous  hypothesis.  {PhiL  Mag.,  December,  1885,  Y,  xx,  469;  Nature^ 
October,  18^,  xxxn,  535.) 

Von  Helmholt^  las  suggested  an  improved  method  of  measuring  the 
mod  ulus  of  elasticity  of  solids.  Ordinarily  the  bar  is  firmly  supix>rted  at 
its  ends  and  the  flexure  produced  by  loading  it  in  the  middJe  is  measured 
with  the  cathetometer.  Under  these  circumstances,  however,  a  consid- 
erable error  is  introduced  by  the  compression  at  the  points  of  support 
To  eliminate  this  Von  Helmholtz  uses  two  perpendicular  mirrors  at  the 
ends  of  the  bar,  their  reflecting  surflEkces  being  directed  inwards.  A 
scale  is  placed  opposite  one  end  of  the  bar  and  a  reading  telescope  op- 
ix>site  the  other.  The  image  of  the  scale  is  seen  in  the  one  mirror  as 
reflected  in  the  opposite  one.  As  the  bar  is  loaded  and  becomes  flexed 
the  image  is  displaced  to  an  amount  proportional  to  the  angular  changes 
of  the  mirrors.    The  amount  of  flexure  for  different  loads  is  a  simple 
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matter  of  observation  therefore,  and  is  independent  of  the  effect  of  the 
pressnre  on  the  supporting  edges.  Konig  proposes  the  nse  of  the  anal- 
ogous method  of  Kirchhoff  for  determining  Poisson's  constants  \  only, 
instead  of  using  two  horizontal  mirrors  and  two  telescopes,  two  parallel 
mirrors  inclined  at  an  angle  of  45^  should  be  used  at  the  two  ends  of 
the  bar,  with  one  telescope.*  In  this  way  the  moduli  of  elasticity  and 
of  torsion  may  be  measured  and  the  constants  in  question  calculated. 
{Nature^  August,  1885,  xxxu,  360.) 

Frederick  Siemens  has  improved  greatly  the  processes  for  tempering 
glass,  and  consequently  the  product  obtained.  The  scieatific  principle 
underlying  these  consists  simply  in  keeping  the  whole  body  of  the  glass 
at  a  uniform  temperature  during  the  operations  of  heating  and  cooling. 
The  De  la  Bastie  process  is  wrong  in  principle,  since  it  leaves  the  glass 
in  a  state  of  tension ;  while  the  glass  treated  by  the  new  process  is  al- 
most entirely  free  from  internal  stress.  Three  distinct  processes  are 
made  use  of;  in  the  first,  called  press-hardening,  the  very  best  quality 
of  glass  is  used.  It  is  cut  into  the  proposed  shapes,  softened  in  the 
furnace,  and  cooled  between  metal  plates,  the  degree  of  hardening  de- 
pending upon  the  temperature  to  which  the  glass  is  heated  and  the 
rate  at  which  it  is  cooled.  It  may  be  cooled  so  rapidly  that  a  diamond 
will  not  scratch  it,  a  result  obtained  in  the  case  of  sheet  and  plate  glass 
for  the  most  part,  either  plain  or  decorated ;  increasing  its  strength 
eightfold.  For  sheets  of  ordinary  thickness,  the  heating  occupies  a 
minute  and  the  cooling  half  a  minute,  and  this  without  ii\jury  to  the 
glass.  The  second  process,  called  semi-hardening,  is  applied  to  articles 
not  adapted  to  the  press.  These  are  heated  up  to  the  verge  of  softening 
and  then  placed  in  an  iron  casing  having  projecting  ribs  to  give  the 
necessary  support,  the  whole  being  cooled  in  the  open  air.  The  strength 
of  the  glass  is  increased  about  three  times.  The  glass  made  in  the  third 
process  is  called  hard-cast  glass,  and  is  used  for  grindstones,  sleepers, 
car-rails,  and  floor  plates.  It  is  made  in  a  continuous  melting  furnace 
and  run  into  molds  made  of  imperfectly  conducting  materials,  such  as 
mixtures  of  porcelain,  glass  pots,  heavy  spar,  magnetic  iron,  &c.,  pul- 
verized and  then  molded  as  in  casting  iron.  After  the  glass  is  run  into 
the  mold  the  whole  is  heated  up  and  rapidly  cooled.4  To  show  its  homo- 
geneity a  tuning  fork  was  made  of  it  which  gave  ai  clear  musical  note. 
(JVatttrc,  March,  1885,  xxxi,  413.) 

Sherman  has  called  attention  to  the  relation  obtained. by  Weber  be- 
tween the  residual  elasticity  of  glass  and  its  chemical  composition,  the 
former  value  being  deduced  from  the  observed  depression  of  the  column 
after  heating.  Plotting  the  results  obtained,  the  ordinates  represent- 
ing depression  in  tenths  of  a  degree  and  the  abscissas  the  ratio  of  pot- 
ash to  soda,  Sherman  notes  the  fact  that  while  the  greater  portion  of 
the  observations  may  be  represented  by  a  smooth  curve,  yet  several  of 
the  points  lie  farther  from  the  curve  than  can  be  accounted  for  by  errors 
of  observation ;  the  com  position  of  the  glass  being  identically  the  same 
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for  some  of  these  points  and  for  some  lying  in  the  carve.  Except  in 
one  case,  the  departures  are  less  than  the  maximam  differences  afforded 
by  the  depressions  observed  on  a  single  thermometer.  In  this  case,  the 
only  one  where  the  depression  is  diminished,  the  lime,  soda,  and  potash 
oxist  in  the  glass  in  nearly  equal  amounts.  {Am.  J.  8oi.^  May,  1885, 
III,  zxix,  385.) 

Bartoli  has  sought  to  show  the  non-permeability  of  glass  to  gases  by 
means  of  a  polarization  test.  A  glass  trough  divided  vertically  in  the 
middle  was  flUed  with  a  solution  of  sodium  sulphate.  On  opposite 
sides  of  this  partition  were  fastened  thin  gold  electrodes,  a  second  elec- 
trode, also,  of  gold,  being  in  each  cell.  The  two  electrodes  of  one  of  these 
cells  were  connected  with  a  delicate  galvanometer,  those  of  the  other 
with  a  strong  battery.  But  no  effect  was  produced  upon  the  galvanom- 
eter. Since  any  trace  of  either  oxygen  or  hydrogen  by  passing  through 
the  glass  would  have  polarized  one  of  the  galvanometer  electrodes  and 
produced  a  current,  the  author  concludes  that  the  glass  is  not  permea- 
ble to  gases.  (II  Nuovo  Cimento^  III,  xvi,  78 ;  J.  Phys.^  December,  1885, 
II,  rv,  656.) 

Trowbridge  and  McBae  have  determined  by  several  methods  the  co- 
efficient of  elasticity  of  ice.  Bars  prepared  by  freezing  water  in  metallic 
tubes  were  vibrated  transversely  and  made  to  recor^  their  vibrations 
simultaneously  with  those  of  a  tuning  fork  of  known  pitch.  The  values 
of  E  in  two  experiments  were  66  x  10*  and  55  x  10*  absolute  units. 
Bars  of  ice  were  cut  from  a  pond,  supported  at  the  ends,  weighted,  and 
the  deflection  measured  by  a  cathetometer.  The  values  in  the  four 
series  of  observations  were  57  x  10»,  65  x  10»,  71  x  10*,  96  x  10*, 
the  mean  being  72  x  10*.  By  the  method  of  longitudinal  vibrations, 
the  pitch  of  the  note  being  0.3  of  a  semitone  of  0  sharp,  the  modulus 
for  a  bar  of  ice  138  centimeters  long  was  found  to  be  86  x  10*  absolute 
units.  The  calculated  velocity  of  sound  in  ice  is  therefore  2,900  meters 
I)er  second,  or  about  nine  times  the  velocity  in  air.  (Am.  J.  8ci.y  May, 
1885,  in,  XXIX,  349.) 

Trotter  has  communicated  to  the  Eoyal  Society  the  results  of  some 
experiments  made  at  the  Qrindelwald  glacier  to  ascertain  whether  di- 
rect evidence  of  shearing  could  be  obtained  in  ice  under  the  action  of 
forces  produced  by  the  action  of  gravity.  Bars  of  ice  were  passed 
through  holes  in  three  parallel  blocks  of  wood  nearly  in  contact,  the 
two  outer  ones  being  hung  to  a  frame,  while  a  weight  was  hung  to  the 
middle  one.  In  a  Anal  experiment  a  shear  of  about  U.075<^  was  observed 
after  the  action  during  seventeen  days  of  a  shearing  force  of  rather  more 
than  200  grams  per  square  centimeter.  He  therefore  thinks  that  *^  there 
is  little  doubt  that,  under  conditions  closely  resembling  those  in  the  in- 
terior of  a  glacier,  and  under  the  influences  of  forces  comparable  with 
those  which  gravity  is  capable  of  exerting  in  a  glacier,  hand  specimens 
of  ice  shear  in  the  same  manner  as  a  truly  viscous  solid  would  do." 
{Kature,  February,  1885,  xxxi,  328.) 


586  SCIENTiriC   record   for   1885.  • 

Morgan  has  made  a  series  of  experiments  on  the  viscosity  of  ice,  whi^h, 
taken  in  connection  with  resalts  obtained  by  other  experimenters,  are 
of  great  interest.  In  the  first  a  cylinder  of  ice  3  inches  in  diameter 
was  supported  on  a  board,  and  over  it  a  wire  was  hung  loaded  with  a 
total  weight  of  5  poands.  The  whole  was  placed  in  the  snow  chamber  of 
a  refrigerating  apparatus  for  six  and  a  half  hours  at  a  temperature  never 
above— 12<5.  No  dent  was  observable  on  the  surface  of  the  cylinder. 
The  second  experiment  was  similar,  the  weight  being  increased  to  10 
pounds  and  the  time  to  eight  hours,  but  the  result  was  the  same.  In 
the  third,  the  weight  was  14  pounds  and  the  time  seventeen  and  a  half 
hours,  but  no  indentation  was  observable.  In  the  fourth  expmment  a 
bar  of  ice  2^  inches  wide  and  1^  thick  was  supported  on  bearers  13^ 
inches  apart,  from  Monday  no6n  to  Saturday  noon  without  perceptible 
flexure.  In  the  fifth  the  bar  was  weighted  in  the  middle  for  the  same 
time  with  7  pounds,  but  with  the  same  result.  In  the  sixth,  18  pounds 
weight  acting  for  the  same  time  gave  no  perceptible  defiection.  In  the 
seventh  a  similar  though  thinner  bar,  varying  from  *625  to  *875  of  an 
inch  in  thickness,  was  weighted  for  four  days  with  7  pounds  and  for 
two  days  with  7  pounds  additional.  No  bending  could  be  detected  by 
measurement.  The  author  cites  experiments  at  other  temperatures,  and 
concludes  that  the  viscosity  of  ice  is  considerable  at  temperatures  at 
and  above  the  nielting  point,  is  much  less  below  but  near  this  point, 
is  very  slight  between  — 3.6©  and  — 12<^,  and  is  nil  below  — 12o.  {Nature^ 
May,  1885,  xxxu,  16.) 

Fromme  has  observed  that  the  purely  mechanical  interpretation  of 
the  change  of  properties  which  steel  undergoes  by  hardening,  in  which 
the  pressure  which  the  external  layer  suddenly  cooled  exerts  on  the 
internal  portions,  plays  a  prominent  part,  leads  to  consequences  con- 
cerning the  density  of  a  tempered  mass  of  steel  which  are  not  always 
in  accord  with  experiment.  It  must  be  admitted  that  this  mechanical , 
action  produces  so  close  an  approximation  of  the  molecules  that  a  con- 
secutive chemical  action  results,  t.  e.,  the  combination  of  the  iron  and 
the  carbon.  In  this  way  it  is  not  difficult  to  see  that  slow  cooling, 
effected  under  a  considerable  pressure,  can  produce  the  physical  effects 
of  hardening,  as  the  experiments  of  Olemandot  and  Lan  have  shown. 
{ Wied.  Ann.y  xxn,  371 ;  J.  Phys.^  December,  1885,  n,  iv,  583.) 

2.  Of  Liquids. 

In  ooiy unction  with  Yicisntini,  Pagliani  has  determined  the  coefficient 
of  compressibility  of  water  at  various  temperatures.  At  0^  it  is 
0-0000503 ;  at  lOo,  00000470 ;  at  20o,  00000445 ;  at  30o,  0-0000425 ;  at 
40O,  0-0000409;  at  50o,  0-0000397 ;  at  60o,  00000389;  at  70o,  0-0000390; 
at  80O,  0*0000396 ;  at  90^,  0-0000402 ;  and  at  lOOo,  0-0000410.  The  same 
author,  working  with  Palazzo,  finds  the  compressibility  of  ethyl  alcohol 
to  be  represented  by  the  empirical  formula  fH==fhi  (IH  ^003177<-f 
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0*0000550f').  With  respect  to  mixtutes,  the  authors  find  (1)  that  the 
addition  of  small  qaantities  of  alcohol  lowers  the  compressibility-coeffi- 
cient of  water;  (2)  that  this  diminution  continues  to  increase  until  the 
alcohol  constitutes  23  per  cent.;  (3)  that  for  mixtures  containing  less 
than  19  per  cent,  of  alcohol,  the  coefficient  diminishes  as  the  tempera- 
ture rises  from  zero  upward,  there  being  for  each  mixture  a  tempera- 
ture where  it  is  a  minimum ;  and  (4)  that  the  temperature  of  minimum 
compressibility  is  always  lower  for  these  mixtures  than  for  water. 
There  appears  to  be  no  relation  between  the  temperature  of  maximum 
density  and  minimum  compressibility  of  these  mixtures.  {J.  Phys.j 
August,  1885,  II,  rv,  371.) 

Terquem  has  translated  from  Yitruvius  an  account  of  the  process  by 
which  Archimedes  determined  the  composition  of  the  crown  of  Hiero, 
which  differs  from  that  ordinarily  received.  After  the  discovery  in  the 
bath,  he  caused  to  be  made  two  masses  equal  in  weight  to  that  of  the 
crown,  the  one  of  gold  the  other  of  silver.  Then  having  filled  com- 
pletely with  water  a  vessel  of  known  capacity  he  plunged  into  it  the 
mass  of  silver.  A  quantity  of  water  equal  to  the  volume  of  the  silver 
overflowed.  Removing  the  metal,  he  poured  water  into  the  vessel  until 
it  was  again  full,  measuring  the  quantity  of  water  thus  used.  In  this 
manner  he  ascertained  the  volume  of  water  corresponding  to  a  known 
weight  of  silver.  This  experiment  was  then  repeated  with  the  mass  of 
gold,  the  volume  of  which  was  found  proportionally  less.  On  immers- 
ing the  crown  in  the  same  vessel,  he  observed  that  a  greater  volume  of 
water  overflowed  than  was  displaced  by  the  mass  of  gold  of  the  same 
weight;  and  fh>m  the  quantity  which  overflowed  in  the  former  case  over 
that  in  the  latter  he  calculated  the  amount  of  silver  which  the  crown 
contained.  Hence  it  ^ould  appear  that  Archimedes  did  not  make  use 
of  the  upward  pressure  of  liquids  in  this  experiment,  as  is  generally  as- 
sumed, but  employed  a  process  analogous  in  principle  if  not  identical 
with  that  of  the  specific  gravity  bottle.  (J.  Phys.j  August,  1886,  II,  rv, 
384.) 

3chiff  has  devised  ..a  simple  form  of  apparatus  for  determining  the 
specific  density  of  liquids  at  high  temperatures  based  on  the  principle 
of  the  weight  thermometer.  The  bottle  used,  which  has  a  capacity  of 
8  or  10^  ^',  has  a  recurved  neck  over  which  is  a  helmet  ground  air  tight. 
It  is  filled  with  the  liquid  and  weighed,  then  submitted  to  the  required 
temperature  and  the  excess  of  liquid  allowed  te  overflow  into  the  helmet. 
A  second  weighing  after  cooling  gives  the  weight  of  the  liquid  remain- 
ing and  hence  of  the  overflow,  from  which  the  density  of  the  liquid  at 
the  given  temperature  is  calculated.  (Ber.  Berh  Chem.  Oea.j  June,  1885, 
xvni,  1538 ;  Am.  J.  Sci.^  November,  1885,  HI,  xxx,  380.) 

The  phenomena  of  capillarity  have  received  very  considerable  atten- 
tion. Worthington  has  reviewed  the  method  proposed  by  Quincke  for 
determining  surface  tc^nsions  from  the  dimensions  of  flat  drops  and  bub- 
bles, and  has  shown  that  the  higher  results  given  by  this  method  over 
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those  given  by  capillary  tubes  are  dde  in  the  main  to  two  erroneous  as- 
sumptions, which  may  cause  an  error  of  even  10  per  cent.  He  gives  a 
table  of  the  corrected  values  for  ten  liquids.  (PAtZ.  Afo^.,  July^  1885, 
Y,  XX,  51.)  In  a  paper  on  the  theory  of  pendent  drops  the  same  author 
shows  that  the  value  of  the  surface  tension  of  a  liquid  may  be  deduced 
from  the  measurement  of  the  value  of  the  inclination  of  the  tangent  of 
the  curved  surface  of  a  pendent  drop  to  the  axis,  measured  at  a  single 
level,  that  level  being  so  chosen  that  the  tangent  is  there  verticaL 
{Phil  McLg.y  January,  1885,  V,  xix,  46;  J.  Phya.j  October,  1885,  II,  rv, 
466.) 

Worthington  has  devised  a  capillary  multiplier,  which  consists  simply 
of  a  rectangular  strip  of  platinum  foil  of  known  length  rolled  into  a 
cylindrical  coil,  the  successive  convolutions  being  kept  separate  at  a  dis- 
tance of  about  2°™  by  means  of  a  strip  of  glass  beads  in  the  upper  por- 
tion of  the  coil.  The  lower  edges  of  the  convolutions  are  in  the  same 
plane,  and,  as  when  in  use,  the  coil  hangs  from  one  end  of  a  balance 
beam,  this  plane  is  horizontal.  By  immersing  the  lower  edge  in  any 
liquid  and  measuring  by  weights  in  the  opposite  scale-pan  the  pull  on 
the  coil  the  surface  tension  may  be  calculated.  {Phil.  Ma^g.^  January, 
1885,  V,  XIX,  43;  J.  Phys.y  October,  1885,  II,  rv,  467.) 

Bother  has  measured  the  capillary  constant  of  several  saline  solutions, 
and  also  of  various  mixtures  of  these  solutions.  ( Wied.  Ann.y  xxi,  576; 
J.  Phys.j  S^ovember,  1885,  II,  iv,  520.)  The  paper  of  Beinold  and  BtLcker 
on  the  influence  of  an  electric  current  in  modifying  the  rate  of  thinning 
of  a  liquid  film  has  appeared  in  full.  {Phil  Mag.j  February,  1885^  Y, 
XIX,  94.)  Btlcker  has  delivered  a  lecture  on  liquid  films  before  the 
Eoyal  Institution,  giving  a  r^sum^  of  the  investigations  on  this  subject 
made  by  himself  in  conjunction  with  Beinold.  {IfaturCy  July,  1885, 
xxxn,  210.) 

Warburg  and  Sachs  have  studied  the  influence  of  increasing  density 
on  the  viscosity  of  liquids,  and  have  calculated  the  coefficient  of  friction 
from  the  compressibility.  This  coefficient  increases  for  carbon  dioxide, 
ether,  and  benzene,  and  diminishes  for  water.  This  latter  fact  was  es- 
tablished by  Bontgen  in  1881.  {Wied.  Ann.y  xxii,  510,  518;  J.  Phys.^ 
November,  1885,  II,  iv,  519.) 

Newall  has  investigated  the  phenomena  of  colliding  water-jets  and 
has  obtained  some  curious  results.  If  two  horizontal  jets  of  water, 
issuing  from  similar  glafiss  nozzles  and  fed  from  two  glass  bottles,  be 
made  to  collide  at  a  small  angle  the  jets,  if  tolerably  clean  and  dust- 
free  water  be  used,  rebound  from  one  another,  but  may  be  made  to 
unite  by  connecting  the  terminals  of  a  battery  with  the  water  in  the 
two  bottles.  The  suiface  6t  separation  between  the  colliding  jets  is  ver- 
tical and  shows  the  colors  of  thin  plates  with  remarkable  brilliancy,  due 
undoubtedly  to  a  thin  film  of  air,  as  Bayleigh  has  shown  the  two  to  be 
electrically  insulated  from  one  another.  The  author  investigated  the 
effect  of  a  gradual  increase  of  electromotive  force  upon  these  colors, 
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and  found  that  they  remained  constant  untU  ooalescence  was  prodaced^ 
and  then  disappeared  snddenly ;  thus  eliminating  conclnsively  the  hy- 
ix>thesi6that  the  action  of  electricity  in  promoting  union  may  be  ascribed 
to  the  additional  pressure  called  into  play  by  electrical  attraction  of  the 
opposed  water  surfaces  acting  as  plates  of  a  condenser.  {Phil.  Mag.j 
July,  1885,  V,  XX,  31.) 

31  Of  Oases. 

An  interesting  discussion  on  the  kinetic  theory  of  gases  took  place  in 
the  mathematical  and  physical  section  of  the  British  Association  at  the 
Aberdeen  meeting  in  September.  The  discussion  was  opened  by  Crum 
Brown,  who  stated  the  difficulties  of  the  theory  under  two  heads :  First 
the  difficulties  connected  with  the  doctrine  that  energy  communicated 
from  without  to  a  gas  is  equally  shared  among  the  whole  of  the  degrees 
of  freedom  of  the  molecules ;  and,  second,  the  difficulties  connected  with 
the  doctrine  that  energy  of  each  kind  is  distributed  among  the  mole- 
cules according  to  some  form  of  the  law  of  probability.  Under  the  first 
head  he  called  attention  to  the  fact  that  the  ratio  of  the  specific  heat  of 
mercury  vapor  at  constant  pressure  to  that  at  constant  volume  is  5 : 3, 
which  gives  on  the  dynamical  theory  but  three  degrees  of  freedom  to  the 
molecules,  and  these  must  be  the  three  translational  freedoms.  If  to 
prevent  rotation  the  molecules  be  regarded  as  perfectly  smooth,  rigid, 
and  spherical,  the  radiation  producing  the  spectrum  cannot  be  accounted 
for.  In  diatomic  gases  the  ratio  is  7 : 5,  giving  three  translatory  and 
two  rotational  freedoms.  But  here  again  the  vibration  of  the  atoms 
is  not  accounted  for,  either  as  parts  of  the  molecule  or  individually. 
Boltzmann's  theorem  asserts  that  the  energy  of  a  molecule  is  equally 
distributed  among  the  different  degrees  of  freedom.  Hence,  if  in  addi- 
tion to  the  six  degrees  of  freedom  of  a  rigid  body  in  space  the  mole- 
cules have  twenty  or  thirty  others,  it  would  seem  that  the  dynamical 
theory  must  be  abandoned,  as  there  would  not  be  sufficient  energy  for 
translational  motion.  The  second  class  of  difficulties  arises  when  it  is 
supposed  that  the  energy  is  distributed  among  the  molecules  according 
to  some  form  of  the  law  of  probability.  For  then  in  a  mixture  of  gases 
there  would  always  be  some  molecules  in  a  condition  favorable  for  com 
bination.  Moreover,  there  should  be  no  such  sharp  temperature  and 
pressure-limits  for  combination,  such  as  exist  between  phosphorus  and 
oxygen,  for  example.  And  further,  oxygen  and  hydrogen  may  be  kept 
for  a  long  time  at  a  temperature  near  that  of  combination  without  any 
union  taking  place.  Liveing  maintained  that  thedifficulties  encountered 
arose  from  the  assumptions  of  Boltzmann's  theorem,  which  is  not  a  neces- 
sary part  of  the  kinetic  theory.  It  is  quite  possible  that  mercary  vapor 
has  no  sensible  vibrational  energy  at  the  temperatures  at  which  its  spe- 
cific heat  has  been  measured.  The  more  perfect  gases  have  at  ordinary 
temperatures  much  less  vibrational  than  translational  energy;  so  that 
they  may  have  only%one  or  at  most  two  modes  of  vibration.    Sir  William 
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Thomson  had  never  seen  any  reason  at  all  for  believing  in  Boltzmaun's 
theorem.  J.  J.  Thomson  said  that  he  thought  the  reason  that  the  value 
of  the  specific  heats  of  a  gas,  as  found  by  experiment,  did  not  agree 
with  the  value  given  by  Boltzmann's  theorem  was  because  Boltzmann's 
theorem  was  not  true.  Hicks  stated  that  to  him  one  of  the  greatest 
objections  to  this  theorem  was  the  difficulty  in  believing  that  the  mean 
energy  of  any  vibration  whatever  of  an  atom  was  susceptible  of  unlim- 
ited increase.  Osborne  Eeynolds  remarked  that  the  kinetic  theory  is 
supposed  to  be  true  only  in  so  far  as  the  assumptions  on  which  it  is 
based  represent  the  actual  conditions.  In  any  gas  the  mean  energies  of 
translation  in  which  there  is  most  rapid  communication  and  no  appre- 
ciable resistance  will  be  much  greater  than  the  mean  energies  of  vibra- 
tion to  which  there  is  all  the  resistance  consequent  on  the  radiation  and 
in  all  probability  but  little  communication.  (Nature^  August,  October, 
1885,  xxxn,  352,  533.) 

De  Bomilly  has  modified  the  form  of  vacuum  jet  which  he  suggested 
in  1881,  and  to  which  he  gave  the  name  of  pneole.  In  its  original  form  a 
jet  of  water  or  of  mercury  was  thrown  upward  from  a  circular  orifice  into 
a  second  and  similar  one  placed  above  it,  carrying  the  surrounding  air 
with  it.  Since  the  interior  parts  of  the  soUd  column  contributed  nothing 
to  the  effect,  the  periphery  alone  being  usefhl,  the  author  has  placed 
a  solid  cylinder  within  the  jet  so  as  to  make  the  opening  annular.  The 
liquid  is  thrown  up  by  centrifugal  action.  A  mercur;>'  apparatus  of  this 
description,  turned  by  hand,  made  a  barometric  vacuum  in  a  globe  of 
600^*  ^*  capacity  in  about  six  minutes.  {J.  Phys.^  August,  1885,  II,  ly, 
366.) 

Wilde  has  made  a  series  of  experiments  on  the  velocity  with  which 
air  rushes  into  a  vacuum.  Theory  assumes  that  air  rushes  into  a  vac- 
uum with  the  velocity  which  a  heavy  body  would  acquire  by  falling 
from  the  top  of  a  homogeneous  atmosphere,  t.  6.,  a  velocity  of  1,332 
feet  a  second.  The  apparatus  consisted  of  two  strong  cast-iron  cylin- 
ders, the  smaller  having  a  capacity  of  573  cubic  inches  and  the  larger 
of  8,459  cubic  inches.  To  the  smaller  a  compression  pump  and  pressure 
gauge  were  attached,  to  the  larger  an  exhausting  pump  and  a  vacuum 
gauge.  The  air  was  discharged  from  the  smaller  cylinder  into  the 
large  one  through  a  disk  of  tinned  iron  0*75  inch  in  diameter,  and  0-01 
inch  thick,  pierced  in  the  center  with  a  circular  hole  0*02  inch  in  diam- 
eter. The  vacuum  was  0*6  inch  mercury,  and  the  pressure  varied  firom 
10  to  135  pounds  per  square  inch.  The  maximum  velocity  observed 
was  1,225  feet  per  second,  and  this  only  at  the  commencement,  the 
values  in  general  being  considerably  less  than  theory  indicates,  though 
at  forty  atmospheres  the  theoretical  velocity  would  be  reached.  Experi- 
ments made  on  the  discharge  of  the  compressed  air  into  the  atmosphere 
showed  that  the  times  of  each  discharge  from  120  pounds  to  15  pounds 
effective  pressure  are  identical  with  the  times  of  discharge  from  136 
pounds  to  30  pounds  absolute  pressure  into  a  vaouom.    Hence  the  au- 
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tbor  formolatea  the  general  proposition  that  the  atmosphere  acts  as  a 
vacuam,  and  offers  no  resistance  to  the  discharge  of  air  of  all  pressures 
above  two  absolate  atmospheres.  {Phil  Mag.^  December,  1885,  V,  xx, 
531.) 

Hoffmann  has  determined  the  law  of  the  flow  of  air  through  a  capil- 
lary tube  too  short  for  it  to  obey  Poisenille's  law.  He  concludes  (1) 
that  the  principal  cause  of  the  flEtilure  of  this  law  under  these  circum- 
stances is  to  be  sought  for  in  the  perturbations  produced  at  the  two 
orifices,  x>articularly  at  the  entering  one ',  and  (2)  that  if  the  times  of 
flow  of  any  mass  of  air  whatever  be  taken  as  ordinates,  and  the  lengths 
of  the  tubes  (of  constant  diameter)  through  which  the  air  flows  as  ab- 
scissas, very  flat  curves  are  obtained  which  ascend  rapidly  and  are  in- 
termediate between  a  straight  line  and  a  hyperbola.  ( Wied.  Ann.j  xxi, 
470 ;  J.  Phya.^  November,  1885,  II,  iv,  512.) 

.  Hausemann  has  experimented  to  determine  the  law  of  the  dift'usion 
of  gases  through  a  porous  partition,  the  gases  used  being  oxygen  and 
hydrogen.  The  diffiisiometer  was  dbnstructed  so  as  to  allow  the  diffu- 
sion to  take  place  under  considerably  higher  pressures,  for  a  single  gas, 
than  had  been  hitherto  used.  From  the  data  obtained  the  calculation 
of  the  diffusion-coefficient  for  the  two  gases  was  made  without  diffi- 
culty. Experiment  furnished  perfectly  concordant  numbers,  but  the 
calculation  of  the  coefficient  of  reciprocal  diffusion  by  means  of  these 
coefficients  did  not  succeed.  Values  were  found  for  this  coefficient  of 
interdifftision  which  decreased  with  the  time  and  the  upper  limit  of 
which  is  considerably  smaller  than  the  coefficient  measured  directly  by 
Loschmidt.  Hence  Stefan's  theory  is  not  confirmed;  it  Implies  the 
hypothesis  that  diffusion  is  effected  in  the  vacuities  of  porous  bodies 
according  to  the  same  law  as  in  open  space.  But  it  Is  evident  that  the 
porous  partition  exerts  a  special  action  which  has  not  been  taken  into 
consideration  by  Stefan.  {Wied.  Ann.^  xxi,  545;  J.  Phya.^  November, 
1885,  II,  IV,  518.) 

Amagat  has  repeated  his  experiments  on  the  compressibility  of  air 
and  of  nitrogen  with  reference  to  the  use  of  these  gases  in  manometers, 
extending  the  range  of  pressure,  which  in  the  earlier  series  was  never 
loss  than  20  to  30  atmospheres,  down  to  that  of  1  atmosphere.  These 
experiments  were  made  in  one  the  towers  of  the  church  at  Fouvi^res, 
where  a  clear  height  of  63  meters  was  available.  The  method  was  es- 
sentially the  same  as  that  used  in  the  Yorpilleux  shaft,  though  with 
some  improvements.  The  results  agreed  perfectly  with  previous  deter- 
minations, the  values  for  nitrogen  not  varying  in  general  by  one 
thousandth  of  the  total  pressure.  But  the  discrepancies  with  Cailletet's 
figures  still  exist,  amounting  between  40  and  60  meters  to  more  than  2 
meters  of  mercury.  A  table  is  given  of  the  product  pv  for  nitrogen  and 
air  at  the  temperature  of  16^  and  at  pressures  varying  from  0*76  to  65 
meters  of  mercury.  Within  these  limits  either  of  these  gases  may  be 
used  for  filling  manometers.    Between  85  and  430  atmospheres  nitrogen 
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is  preferable;  while  ^bove  430  atmospheres  hydrogen  is  preferable, 
the  curve  of  pv  being  a  straight  line  for  this  gas.  (C.  -B.,  xcix,  1017  \ 
Phil.  Mag.j  February,  1885,  V,xix,  150.) 

Bottomley  has  communicated  to  the  Boyal  Society  a  preliminary  note 
on  the  condensation  of  gases  at  the  surface  of  glass.  A  quantity  of 
non-tubular  spun  glass  was  placed  in  a  glass  tube  which  was  then  ex- 
hausted with  a  Sprengel  pump  till  the  exhaustion,  as  shown  by  the  Mac- 
Leod gauge,  was  three  ten-miliionths  of  an  atmosphere.  At  the  end  of 
an  hour  the  vacuum  remained  sensibly  the  same,  the  temperature  of  the 
room  being  about  14^.  While  the  mercury  was  flowing  through  for  the 
third  time  the  tube  containing  the  glass  was  heated  with  a  Bunsen 
flame.  The  hammering  produced  by  the  falling  mercury  at  once  ceased 
and  t b  e  MacLeod  gauge  showed  a  considerable  Increase  of  pressure.  The 
action  of  the  pump  was  continued,  and  the  temperature  raised  as  high 
as  the  tube  would  bear  in  order  to  remove  all  the  adhering  gas.  The 
collecting  tube  was  then  removed  and  the  gas  contained  in  it  analyzed. 
The  quantity  was  only  0*45«-  ••  and*  it  consisted  of  carbon  dioxide  8*24 
per  cent.,  oxygen  22*76  per  cent.,  and  nitrogen  69  per  cent.  The  fibers 
of  the  spun  glass  were  measured  and  found  to  be  fairly  uniform  and  7*0 1 
hundredths  of  a  millimeter  in  average  diameter.  By  comparative 
weighing  the  number  of  fibers  in  the  tube  was  found  to  be  6,370.  Their 
average  length  was  10'25«™.  Hence  their  total  surface  was  1,448*J'  «". 
In  tk  second  experiment  15,500  glass  fibers  were  used,  having  a  total 
surface  of  3,527*«*  «™.  The  gas  given  oflf  measured  0'41«-«-  of  which  78-6 
per  cent,  was  carbon  dioxide,  the  remainder  being  oxygen  (10*5  per 
cent.)  and  nitrogen  (89*5  per  cent.).  This  large  amount  of  carbon  di- 
oxide is  difficult  to  account  for  unless  it  was  taken  up  by  the  glass  at 
the  time  it  was  spun.    {Naturey  March,  1885,  xxxi,  423.) 

Kayser,  in  a  note  to  the  Physical  Society  of  Berlin,  calls  attention  to 
Bunsen's  paper  explaining  the  discrepancies  between  his  own  results 
and  those  of  Kayser  regarding  the  absorption  of  carbon  dioxide  by  glass 
surfaces.  Bunsen  has  now  shown  that  the  glass  threads,  even  after  dry 
air  had  been  passed  over  them  for  a  long  time,  still  retained  a  layer  of 
water  which  was  thinner  the  higher  the  temperature,  but  was  not  entirely 
dissipated  until  the  temperature  reached  500^.  Hence  the  absorption 
observed  by  Bunsen,  and  which  appeared  to  continue  indefinitely,  would 
seem  to  have  been  an  absorption  by  this  layer  of  water,  whereas  in 
Kayser's  experiments,  in  which  the  glass  threads  had  been  freed  from  all 
adhering  matters  by  boiling  oil,  the  carbon  dioxide  had  been  absorbed 
by  the  smooth  glass  itself.    (Ifaturey  May,  1885,  xxxii,  72.) 

ACOUSTICS, 

Neyreneuf  has  determined  the  velocity  of  sound  in  steam  by  a  method 
based  upon  certain  observations  of  Weber  and  Savart.  A  longitudi- 
nally vibrating  reed  is  attached  to  the  end  of  a  cylindrical  draw-tube 
18""  in  diameter  through  which  the  air  passes  to  throw  it  into  vibra- 
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tion.  The  reed  speaks  or  is  silent  for  certain  definite  variations  in  the 
length  of  the  draw-tube;  the  sam  of  the  two  coosecative  intervals  cor- 
responding to  sound  and  silence  being  equal  to  the  wave  length  of  the 
sound  given  by  the  reed.  Any  change  in  the  velocity  of  the  air  current 
modifies  both  the  intervals,  but  their  sum  remains  absolutely  the  same. 
With  a  draw-tube  which  may  be  extended  through  3  meters,  a  series  of 
closely  concordant  measurements  of  the  lengthening  and  shortening 
may  be  rapidly  made,  whose  mean  value  is  closely  approximate.  Since 
Biot  has  shown  that  the  proper  sound  of  a  reed  is  independent  of  the 
nature  of  the  gas  acting  upon  it,  it  suffices  simply  to  sound  this  reed 
with  different  gases  in  order  to  compare  directly  the  velocities  of  sound 
in  them,  which  are  proportional  to  their  wave  lengths.  The  relative 
values  obtained  were,  for  air  27*5  to  32 ;  carbon  dioxide,  22*5  to  25;  illumi- 
nating gas,  42,  and  hydrogen  113.  The  mean  of  nine  closely  concordant 
experiments  gave  40*48  for  the  wave  length  in  steam  at  100^,  the  calcu- 
lated value  being  41*089.    {J.  Phys.^  December,  1885^  II,  iv,  560.) 

Mercadier  has  continued  his  studies  on  the  laws  of  vibration  of  circu- 
lar plates.  He  concludes  (1)  that  it  is  not  possible  in  practice  to  con- 
struct disks  of  iron  or  steel  of  a  thickness  less  than  one  millimeter  which 
shall  give  sounds  calculated  in  advance  from  their  dimensions ;  and 
(2)  that  the  mathematical  theory  of  circular  vibrating  plates  is  not  af- 
fected by  this,  since  thedifferences  between  the  calculated  and  the  exper- 
imental results  are  explained  by  circumstances  difficult  to  introduce 
into  formulas.  In  all  cases  the  more  the  thickness  increases  the  closer 
is  the  accord  between  theory  and  experiment.  Hence,  in  verifying  the 
theory  anew,  it  will  be  necessary  to  experiment  on  disks  of  small  radius 
and  of  sufficient  thickness.    (J.  Phys.j  December,  1885,  II,  ly,  541.) 

Semmola  has  observed  that  if  the  conductors  of  an  influence  machine 
are  connected  by  means  of  two  wires  5  meters  long  with  two  binding 
screws  on  opposite  sides  of  a  brass  plate  1  millimeter  in  thickness, 
resting  on  an  ebonite  funnel,  and  the  path  of  the  current  ia  broken  so 
that  sparks  strike  across,  the  plate  begins  to  sound.  A  Geissler  tube 
or  a  lead  wire  may  be  interposed  in  the  break  without  destroying  the 
efRact,  or  a  wire  containing  the  break  may  be  led  to  earth  from  one  of 
the  binding  screws.  The  sound  is  louder  if  the  upper  end  of  this  wire 
is  held  at  a  short  distance  from  the  connecting  post,  so  that  sparks  pass. 
The  wires  from  the  machine  may  even  be  connected  with  a  second  metal 
plate  parallel  to  and  at  a  distance  from  the  other  one,  the  sound  being 
strengthened  by  connecting  this  plate  to  earth,  and  slightly  by  interpos- 
ing a  glass  plate.  If  the  wii*e«  be  connected  with  the  insulated  wire  of  a 
sonometer,  instead  of  the  brass  plate,  no  sound  is  heard  unless  an  ebon- 
ite ear-trumpet  is  placed  on  the  resonant  box.  (Beiblatter  Phys.j  ix, 
671 ;  Phil.  Mag.,  December,  1885,  V,  xx,  548.) 

LeOonte  Stevens  has  suggested  an  improvement  iu  the  method  of  pro- 
jecting acoustic  curves  optically.  He  uses  the  well-known  method  of 
Liss^jous,  but  instead  of  throwing  the  beam  reflected  from  the  mirror 
H.  Mis.  15 38 
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of  tbe  second  fork  directly  on  the  screen,  he  receives  it  on  an  oscillating 
or  revolving  mirror,  which  sends  it  to  the  screen.  If  either  fork  vibrate 
alone,  the  carve  is  the  simple  sinasoid  corresponding  to  its  rate ;  while 
if  both  are  pat  in  vibration  the  compound  carve  characteristic  of  the 
interval  is  obtained.  If  the  ratios  are  exact,  the  form  of  the  curve  de- 
pends on  the  difference  of  phase  and  is  constant.  If  they  are  not  exact, 
interference  takes  place  and  the  beats  are  seen  to  have  their  optical  ex- 
pression.    (Am.  (7.  8ci.j  March,  1885,  III,  xxix,  234.) 

Felici  has  suggested  the  following  arrangement  for  showing  Lissajoas 
figures  by  means  of  vibrating  strings.  A  piano  wire,  something  more 
than  a  meter  long,  is  strung  horizontally  in  sach  a  way  that  the  tension 
can  be  varied  at  will.  Upon  it  is  fixed  vertically  by  means  of  a  little 
cement  a  card  in  which  a  narrow  horizontal  slit  has  been  cut.  Behind 
this  wire  a  second  similar  wire  is  placed  vertically  exactly  opposite  the 
center  of  the  slit  in  the  card.  The  tension  of  both  cords  is  so  regulated 
that  their  vibration  ratios  are  simple.  On  vibrating  them  both  simol- 
taneously  in  parallel  vertical  planes,  so  that  the  two  vibrations  are  per- 
pendicular to  one  another,  and  on  throwing  a  beam  of  light  through'  the 
point  of  intersection,  the  image  on  a  screen  formed  by  means  of  a  lens 
shows  the  characteristic  Lissajoas  carve  in  black  within  a  bright  rect- 
angle. {11  Nuavo  CimentOy  XYi,  160;  J.  Fhys.j  December,  1885,  II,  ly, 
567.) 

In  order  to  fiEM^illtate  the  determination  of  the  nnmber  of  beats  given 
by  a  vibrating  body  with  a  fork  of  known  pitch,  IsraUeff  has  constrocted 
a  pendalnm  the  vibrations  of  which  can  be  regalated  to  coincide  with 
the  beats  observed.  For  this  purpose  he  displaces  a  weight  micromet- 
rically  along  the  rod  of  the  pendulum,  prolonged  for  this  purpose  above 
the  axis  of  suspension.  An  empirical  graduation  permits  direct  read- 
ing of  the  number  of  vibrations  to  be  added  to  or  subtraot^ed  firom  the 
number  of  .the  vibrations  made  by  the  fork  in  order  to  obtain  those 
of  the  sounding  body.  In  Bossia  the  bells  in  church  towers  are  fixed 
and  are  struck  by  their  tongues  acting  as  hammers.  To  produce  an 
agreeable  effect,  the  bells  must  be  so  tuned  that  they  yield  exactly 
the  harmonics  of  the  same  fundamental  tone.  It  is  for  this  purpose 
that  the  above  device  was  constructed.  Isralleff  has  himself  made  the 
tuning  forks  for  comparison.  The  set  begins  at  440  vibrations  and  con- 
tinues to  880,  increasing  regularly  by  8  vibrations,  tuned  with  great 
care.  To  lower  the  tone  the  central  portions  of  the  bell  are  turned  off 
on  a  lathe,  and  to  raise  the  tone,  the  x>6ripheral  portions,  until  the 
proper  tone  is  reached.  (J.  8oc.  Phya.-Ohim.  RussCy  xvi,  Ij  J.  Phya.j 
December  1885,  II,  iv,  588.) 

In  1879  Mayer  devised  a  method  of  measuring  with  great  aocoraoy 
the  vibration  periods  of  tuning  forks,  the  details  of  which  have  only  now 
been  published.  It  consists,  first,  in  making  the  tuning  fork,  to  which 
an  exceedingly  fine  light  style  is  attached,  describe  its  own  vibratLons 
on  a  revolving  cylinder  covered  with  smoked  papet  |  and,  seoondy  in  db- 
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termining  the  exact  Dumber  of  vibrations  made  per  second  by  means  of 
a  spark prodaced  between  the taningfork  style  and  the  metal  cylinder 
whenever  contact  is  established  in  ap  electrical  circuit  by  means  of  a  sec- 
onds pendulum.  This  pendulum  is  provided  with  a  triangular  platinum 
point,  which  as  it  vibrates  cuts  a  small  and  rigid  mercury  globule  on  an 
adjustable  iron  cup.  The  pendulum  and  mercury  globule  are  in  the 
primary  circuit  of  an  inductorium,  the  fork  and  cylinder  in  the  second- 
ary circuit.  It  is  essential  that  the  discharge  should  not  be  multiple, 
but  should  consist  of  only  a  single  spark,  a  result  secured  by  varying  the 
strength  of  the  current  in  the  priipary  circuit  and  the  size  of  the  con- 
denser  in  the  secondary.  The  author  used  this  method  not  only  to  deter- 
mine the  absolute  pitch  of  tuning  forks,  but  also  to  di-tormine  the  abso- 
lute constancy  of  the  pitch  with  decreasing  amplitude,  and,  in  conjunc- 
tion with  the  method  of  beats,  to  study  the  effect  of  temperature  on 
pitch.  He  concludes  that  a  Koenig  fork  gains  or  loses  ^ri-tff  P^rt  of 
a  vibratory  period  by  a  change  of  temperature  of  1^  r.  The  effect  of 
the  scrape  of  the  style  on  the  vibration  of  the  fork  wajs  also  measured 
and  found  to  be  —  *026  vibration.  The  results  of  his  determinations  of 
the  pitch  of  five  European  forks  of  various  standards  are  given  in  the 
memoir,  and  also  some  results  of  the  use  of  the  above  method  as  a  chro- 
noscope.    {Mem.  Nat  Acad,  Sci.^  18S5j  m,  45.) 

Ellis  has  given  an  account  of  the  method  of  Mayer,  and  has  compared 
the  results  obtained  by  it  with  those  of  other  methods,  especially  those 
of  IScheibler,  of  MacLeod,  and  of  Eoenig.  The  five  fbrks  sent  to  Mayer 
had  been  measured  by  himself  with  Scheibler's  tonometer,  and  also  by 
MacLeod.  The  results  agreed  within  0.1  vibration.  Although  Mayer 
gives  his  results  to  three  decimal  places,  Ellis  thinks  that  the  number 
of  varying  circumstances  is  so  great  that  ^^  at  most  two  places  of  deci- 
mals (perhaps  only  one)  out  of  the  three  of  Mayer's  means  can  be  trusted.'' 
Hence  he  doubts  whether  Mayer's  process  is  superior  to  Scheibler's,  al- 
though he  concedes  that  it  is  fully  equal  to  it.  As  a  chronoscope,  he 
regards  it  as  extremely  valuable,  since  if  the  time  of  vibration  be  deter- 
mined to  y^  of  a  vibration,  and  the  fork  makes  400  vibrations  per  sec- 
ond, the  measurement  would  be  correct  to  xuhru  P^^t  of  a  second.  As 
to  the  eftect  of  temperature,  MacLeod  finds  the  coeflBcient  to  be  Ysiii^j 
Koeuig  fjinf,  and  himself  yrircr;  while  Mayer,  as  above  stated,  ob- 
tained the  value  yricT  •    (Nature,  November,  1885,  xxxin,  64.) 

Soret  has  advocated  the  A  of  432  vibrations  as  the  standard  of  mu- 
sical pitch.  Objection  seems  to  be  raised  to  this  suggestion,  long  ago 
made  in  Belgium  and  rejected  by  a  commission,  who  adopted  in  March, 
1885,  the  French  A  of  435  vibrations.  The  arguments  in  favor  of  432 
are  almost  entirely  arithmetical.  But  even  if  practicable  to  make  a 
fork  exact  in  the  arithmetical  series  at  the  start,  the  charm  of  the  arith- 
metic vanishes  with  a  slight  change  in  temperature.  Up  to  1813  all 
Europe  had  used  a  pitch  within  a  comma  either  way  of  Handel's  fork 
A  422-5.    Then  the  Bussian  Emperor  gave  a  set  of  new  instnunents  to 
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a  Vienna  regiment  and  the  pitch  began  to  rise.  In  1826  the  London 
Philharmonic  Society  adopted  A  433.  In  1859  France  adopted  A  435. 
The  English  concert  pitch  is  now  based  on  A  454*79  the  army  pitch  bemg 
based  on  A  452.  {J.  Phys.^  November,  1885,  II,  iv,  506 ;  Nature^  May, 
1885,  xxxn,  9.) 

Ellis  has  presented  a  paper  to  the  Society  of  Arts  on  the  musical 
scales  of  varions  nations,  chiefly  those  of  ancient  Greece,  Arabia,  India, 
Java,  China,  and  Japan,  giving  the  results  of  his  endeavors  to  discover 
the  system  by  which  they  taned.  He  condades  that  there  is  not  any- 
thing among  them  approaching  to  a  single  *^  natural  ^  mnsical  scale. 
On  the  contrary,  the  systems,  where  systems  can  be  said  to  exist,  are 
very  diverse  and  often  very  capricious,  and  are  always  very  imperfectly 
carried  out.  This  arises,  probably,  from  harmony  proper  being  un- 
known, though  ensemble  playing  is  common.  In  the  latter  case  unisons 
are  the  rule,  the  effect  being  produced  by  diversity  of  quality  of  tone; 
but  certain  effects  are  produced  by  admitting  octaves,  and  rarely  fourths 
and  fifths,  but  no  more.  Also  a  kind  of  polyphony  may  be  remarked, 
some  instruments,  especially  those  with  tones  of  very  short  duration, 
being  allowed  to  discant  while  the  others  go  on  with  the  air.  The  in- 
vestigation must  go  on  for  years,  however,  before  the  matter  can  be 
ftilly  decided.    (Nature^  March,  1885^  xxxi,  488.) 

^eesen  has  reported  to  the  Physical  Society  of  Berlin  the  results  he 
had  obtained  in  his  exx>eriments  on  sounding  air  columns,  with  the  ob- 
ject of  determining  the  relation  of  Enndt^s  dust  figures  to  the  tone-pitch. 
By  means  of  an  electric  tuning  fork,  whose  tone-pitch  could  be  variously 
modified  by  varying  weights,  the  air  was  maintained  in  permanent  vi- 
bration in  a  glass  tube  closed  at  the  bottom  by  a  membrane.  Many 
measurements  of  the  intervals  separating  the  sand  ribs  were  made,  but 
no  relation  between  these  values  and  the  tone-pitch  could  be  established. 
He  found,  moreover,  that  the  long-known  wandering  of  the  ribs  in  a 
permanently  sounding  tube  stood  in  no  demonstrable  relation  to  the 
vibrations  of  the  air,  being  in  the  same  tube  directed  in  one  way  in  one 
place  and  another  way  at  another  place.  The  cause  of  the  wandering 
of  the  ribs  could  not  be  ascertained.  As  to  their  origin,  observations 
had  been  made  at  those  spots  in  the  tube  where  the  wanderings  of  the 
ribs  issued  in  contrary  directions,  and  where,  consequently,  there  was 
comparative  rest.  A  very  interesting  phenomenon  was  observed  on 
taking  the  measurements  of  pressure  in  the  sounding  tube.  A  narrow 
glass  tube,  open  on  both  sides,  with  an  oil  index,  the  movements  of 
which  were  observed,  acted  as  a  manometer.  No  displacement  of  the 
index  was  ever  notioed,  but  out  of  the  interior  end  of  the  manometrical 
tube  there  appeared  to  issue  a  current  of  air  impelling  the  cork  sand  a 
long  way.  The  strength  of  the  apparent  air  current  might  be  measured 
by  little  mills,  and  when  small  radiometers  with  paper  wings  were  in- 
troduced into  the  sounding  tube  they  fell  into  very  lively  rotation.  If, 
instead  of  full  paper  wings,  the  radiometers  had  small  conical  paper 
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tabes,  directed  all  alike,  they  rotated  just  as  fast  in  just  the  same  man- 
ner as  the  others.  When,  however,  one  approached  a  node,  the  rota- 
tion became  slower,  ceased,  assnmed  the  contrary  direction  in  order 
after  farther  progress,  to  pause  again,  and  next  pass  into  the  former 
lively  rotation.    (Nature,  November,  1886,  xxxin,  95.) 

Elsass  has  suggested  an  improved  form  of  monochord  in  which  the 
vibrations  of  the  string  are  produced  by  means  of  a  siren.  A  small 
disk  is  fixed  somewhat  eccentrically  upon  the  axis  of  an  ordinary  siren, 
and  to  the  uprights  carrying  the  wheelwork  is  attached,  by  means  of 
two  screws,  a  support  for  a  little  bent  lever,  the  conically-pointed  axis 
of  which  rests  in  two  steel  screws  passing  through  the  support.  This 
lever  is  capable  of  motion  in  a  vertical  plane,  and  presses  with  its 
shorter  and  vertical  arm  against  the  eccentric  disk  while  the  longer  and 
horizontal  arm  carries  the  end  of  a  stretched  thread  at  right  angles  to 
the  axis  of  the  lever.  When  the  siren  is  at  rest  the  tension  of  the  thread 
retains  the  lever  in  position,  and  when  it  is  sounding,  and  the  eccentric 
disk  gives  it  a  slight  periodic  motion,  this  tension  brings  it  back.  At 
its  other  extremity  the  thread  passes  over  a  friction  pulley,  adjustable 
in  height,  and  is  stretched  suitably  by  weights  placed  in  an  attached 
scale  pan.  When  properly  regulated  and  the  siren  put  in  motion,  the 
vibrations  of  the  thread  may  easily  be  followed  by  the  eye ;  but  as  the 
velocity  increases,  the  friction  of  the  disk  against  the  lever  produces  a 
noise;  this  suddenly  ceases  and  the  thread  is  seen  to  be  in  stationary 
vibration  of  the  fundamental  form.  The  amplitude  is  considerable, 
being  often  of  three  fingers'  breadth  for  threads  of  a  meter  in  length. 
Moreover,  the  thread  acts  as  a  regulator  for  the  siren,  and  it  is  easy  to 
maintain  its  pitch  constant.  Since  the  thread  may  be  made  to  assume 
different  forms  of  vibration  with  a  constant  tension  by  varying  the 
speed  of  the  siren,  it  differs  frt>m  Melde's  apparatus,  where  the  rate  of 
vibrajtion  is  constant  and  the  tension  varies.  The  author  shows  how  it 
may  be  used  to  illustrate  Mersenne's  laws.  {Phil.  Mag.j  January,  1885, 
V,  XIX,  48.) 

HEAT. 

1.  Produoiion  of  Heat — Thermometry, 

Mallard  and  Le  Ghatelier  have  given  a  r^sum^  of  their  later  re- 
searches undertaken  under  the  auspices  of  the  Fire-damp  Gommisslon, 
in  order  to  determine,  for  a  number  a  gaseous  mixtures,  the  tempera- 
ture of  inflammation,  the  speed  of  propagation  of  this  inflammation,  and 
the  temperature  given  by  the  combustion  in  close  vessels.  They  find 
that  inflammation  of  gaseous  mixtures  may  be  propagated  in  two  dis- 
tinct ways:  either  with  a  slow  and  uniform  speed  corresponding  to  the 
deflagration  of  explosive  solids,  or  with  a  speed  extremely  great  cor- 
responding to  the  explosion  of  the  same  bodies.  The  only  difference 
which  exists  between  solid  and  gaseous  explosives  is  that  in  the  former 
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the  manner  in  which  the  inflammation  is  produced  regulates  generally 
the  mode  of  combustion,  flame  producing  deflagration  and  shock  de- 
termining explosion;  while  for  gaseous  bodies  deflagration  changes 
spontaneously  into  explosion,  at  least  for  certain  mixtures  where  the 
propagation  is  very  rapid.  There  is,  moreover,  for  gases  a  mode  of 
vibratory  propagation  very  variable  and  very  irregular,  which  is,  in  a 
certain  sense,  intermediate  between  deflagration  and  explosion.  These 
phenomena  the  authors  explain  by  supposing  that  the  slow  deflagration 
corresponds  to  the  propagation  of  the  temperature  of  inflammation  by 
conduction ;  while  on  the  other  hand  the  explosive  wave  is  produced  at 
the  instant  when  the  pressure  produced  by  the  ignited  layer  upon  the 
following  one  is  sufficient  to  raise  this  latter  to  the  point  of  inflamma- 
tion. From  this  moment  the  inflammation  is  itself  propagated  with  the 
.  speed  of  transmission  of  this  pressure,  «.  e.,  with  the  speed  of  sound, 
accelerated,  of  course,  by  the  high  temperature  produced.  The  prog- 
ress of  the  slow  wave  was  studied  by  means  of  photography.  A  glass 
tube  containing  the  gaseous  mixture — generally  a  highly  photogenic 
mixture  of  carbon  disulphide  and  oxygen,  or  nitrogen  dioxide — was 
placed  near  a  revolving  cylinder  and  parallel  to  its  axis.  As  the  flame 
progressed  along  the  tube  it  developed  a  curve  on  the  sensitive  paper 
with  which  the  cylinder  was  covered,  the  abscissas  of  which  gave  the 
place  of  the  flame  and  the  ordinates  the  time  required  for  it  to  reach 
this  point  The  displacement  of  the  flame  along  the  tube  is  perfectly 
uniform  and  constant  for  the  same  mixture,  being  for  one  volume  car- 
bon disulphide  vapor  and  three  of  nitrogen  dioxide  1*25  meters  per 
second.  The  temperatures  of  combustion  are  given  in  tabular  form. 
(J.  Phys..  February,  1885,  II,  iv,  59.) 

In  their  researches  on  the  speed  of  the  explosive  wave  m  gases,  Ber- 
thelot  and  Yieille  have  shown  that  this  wave  is  propagated  with  a  speed 
approximately  equal  to  the  mean  speed  of  translation  of  the  molecules 
of  the  gaseous  products  of  combustion,  upon  the  hypothesis  that  all 
the  heat  involved  in  the  reaction  is  found  for  the  first  instant  in  the 
compounds  formed.  Thus,  for  electrolytic  gas,  the  mean  of  several  de- 
terminations gave  a  speed  of  2,810  meters  per  second,  the  mean  speed 
of  molecular  translation  for  the  vapor  formed  being  2,831  meters.  But 
this  law  did  not  appear  to  hold  for  mixtures  of  carbon  monoxide  with 
oxygen  or  with  nitrogen  monoxide.  Dixon  has  now  pointed  out  the 
fjBiOt  that  wat^r- vapor  is  necessary  to  the  combustion  of  carbon  mon- 
oxide, and  has  shown  that  as  the  proportion  of  vapor  augments  the 
speed  of  inflammation  increases  also.  From  experiments  made  in  a 
lead  tube  55  meters  long  and  13  millimeters  in  diameter,  he  found  the 
speed  of  the  explosive  wave  to  be  2,817  meters  at  10^  C,  confirming 
the  above  results.  With  carbon  monoxide  and  oxygen  nearly  dry,  the 
explosive  wave  was  not  established  until  the  flame  had  traversed  a  dis- 
tance of  700  millimeters  from  the  firing  point.  The  speed  observed  was 
rather  over  1,500  meters  per  second.    After  the  explosion  a  fine  layer 
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of  carbon  as  foand  to  cover  the  inside  of  the  tube,  showing  that  the 
enormons  temperature  reached  in  the  explosion  had  decomposed  the 
carbon  monoxide  into  its  constituent  elements.  (iVoc.  Brit  Assoc.  1884, 
688 ;  J.  Phys.,  October,  1885,  II,  iv,  472.) 

Sherman  has  investigated  the  fact  that  when  a  thermometer  is  heated 
above  a  certain  point  the  mercury  column  is  x>ermanent1y  displaced 
with  regard  to  the  scale.  This  point  of  temperature  varies  with  the 
glass  of  which  the  bulb  is  made  and  also  with  the  previous  use  of  the 
thermometer.  The  range,  in  his  experience,  is  between  \l(f>  and  255^, 
the  former  for  (German  and  American  soda- lime  glass,  the  latter  for  Eng- 
lish flint  jand  French  crystal.  By  much  use  or  long  heating  the  dis- 
placement frequently  reaches  1(P  and  may  amount  to  26^.  The  author 
now  finds  that  if  the  thermometer  be  exposed  to  a  high  temperature  for 
some  hours  the  displacement  of  the  zero  point  becomes  less  and  less 
with  each  successive  treatment,  so  that  the  curve  representing  the  ele- 
vation becomes  more  nearly  parallel  with  the  axis  of  abscissas,  which 
repi^esents  the  hours  of  heating.  Moreover,  the  thermometer  after  treat- 
ment no  longer  shows  this  rise  in  zero  point  on  heating  and  is  found  to 
repeat  its  readings  accurately  when  exposed  to  similar  conditions. 
Hence  the  author  concludes  that  after  such  treatment  the  thermometer 
is  as  serviceable  as  a  measurer  of  temperatures  ranging  from  (P  to  3(KP 
as  the  accustomed  standard  is  for  the  range  0^  to  IWP.  These  changes 
are  accompanied  by  a  change  in  the  expansion-coefficient  of  the  glass, 
due  perhaps  to  a  partial  separation  of  the  crystalline  from  the  amor- 
phous constituents  of  the  bulb  glass.  {Am.  J.  Sci.y  July,  1885,  III,  xx^, 
42.) 

Wroblewski  has  compared  the  indications  of  a  hydrogen  thermometer 
with  those  of  a  thermo-electric  junction.  The  former  indicates  below 
— 193^  temperatures  lower  than  the  latter,  thus  showing  a  greater  con- 
traction at  this  temperature  than  the  laws  of  Boyle  and  Charles  require. 
Moreover  the  departure  increases  as  the  temperature  diipinishes.  The 
hydrogen  thermometer  gives  —207^  for  the  temperature  of  solidification 
of  carbon  monoxide  and  —  2149  for  that  of  nitrogen,  while  the  thermo- 
electric junction  gives  —  199°  and  —  203o.  The  thermo-electric  curve  is 
remarkably  regular,  and  hence  it  follows  that  the  thermo  electric  junc- 
tion is  a  more  reliable  indicator  of  temperature  than  the  air  thermometer 
at  these  low  points.  When  oxygen,  nitrogen,  and  carbon  monoxide 
are  evaporated  in  a  vacuum  the  temperature  falls  only  a  few  degrees 
below— 200O.  (0.  R.J  April,  1885,  o,  979;  Am.  J.  Sci.j  June,  1885,  III, 
XXIX,  495.) 

Memlenhall  has  described  a  differential-resistance  thermometer  for 
the  ready  determination  of  temperature  at  a  distant  point.  It  consists 
essentially  of  a  thermometer  of  large  size  the  stem  of  which  has  an 
internal  diameter  of  about  a  millimeter,  and  the  bulb  of  which  is  so 
large  that  a  difference  of  1^  gives  a  displacement  of  5™™  in  the  column. 
Bmrning  down  through  the  stem  is  a  platinum  wire,  about  'Od^^'in  diam- 
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eter,  teiminating  in  thebalb,  which  has  a  somewhat  heavier  wire  sealed 
into  it.  The  resistance  between  the  npper  and  lower  ends  of  the  ther- 
mometer wiU  depend  largely  on  the  length  of  the  exposed  platinum  wire, 
and  this  upon  the  temperature;  so  that  as  the  temperatore  rises  the  re- 
sistance in  circnit  is  diminished  by  an  amount  equal  to  the  difference  be- 
tween that  of  the  platinum  wire  which  disappears  and  that  of  the  mercury 
which  takes  its  place  less  the  increase  in  the  resistance  of  the  wire  and 
mercury  due  to  increase  of  temperature.  From  the  equation  represent- 
ing this  change  in  resistance  as  a  ftinction  of  the  temperature  a  curve 
is  constructed  from  which  the  temperature  corresponding  to  any  given 
resistance  may  easily  be  read.  The  resistance  is  measured  on  a  Wheat- 
stone's  bridge,  the  telephone  being  conveniently  substituted  for  the 
galvanometer  for  ordinary  work.  {Am.  J.  iSM.,  August,  1885,  m,  xxx, 
114.)        ^ 

Angstrdm's  geothermometer  consists  of  an  ordinary  instrument  whose 
bulb  is  placed  in  an  iron  vessel  containing  mercury  sunk  to  the  required 
depth.  The  stem  is  open  above  and  in  it  hangs  a  metallic  wire  moved 
at  the  surface  of  the  ground  by  means  of  a  rack  and  pinion.  So  soon 
as  the  wire  touches  the  mercury  an  electric  circuit  is  closed,  and  this, 
by  means  of  an  electro-magnet,  arrests  the  pinion.  The  stem  carries  a 
graduated  scale  previously  calibrated,  so  that  a  simple  inspection  gives 
the  temperature  at  once.  No  correction  for  temperature  is  necessary, 
since  the  parts  are  compensated.    {J.  Phys.^  January,  1885,  II,  rv,  46.) 

Whipple  has  communicated  to  the  London  Physical  Society  a  de- 
scription of  the  process  followed  at  Kew  for  testing  thermometers  at  or 
near  the  melting  point  of  mercury.  About  20  pounds  of  mercury  are 
poured  into  a  wooden^  bowl  and  frozen  by  carbon  dioxide-snow  and 
ether.  The  mercury  is  stirred  with  a  wooden  stirrer  and  the  snow  is 
added  till  the  experimenter  feels,  by  the  resistance  to  stirring,  that  the 
mercury  is  freezing.  By  continuing  the  stirring  for  some  time  the 
mercury  becoms  a  granular  instead  of  a  solid  mass.  The  thermometers 
are  then  inserted  together  with  a  standard  and  compared.  About  one 
hundred  mercury  or  forty  spirit  thermometers  can  be  thus  examined  in 
half  an  hour,  using  about  200  gallons  of  carbon  dioxide  gas  compressed 
to  form  the  snow.  The  bowl,  ether,  and  mercury  are  cooled  first  to 
~10o  by  an  ordinary  freezing  mixture.  The  average  correction  at  the 
melting  point  of  mercury  is  now  less  than  1^  F.  When  the  process 
was  introduced,  in  1872,  it  amounted  to  5^,  but  has  steadily  decreased. 

{Nature^  November,  1885.  xxxiu,  93.^ 

/■ 

2.  JBxpansian  and  Change  of  State. 

Madan,  doubting  the  statement  generally  made  that  stretched  india- 
rubber  forms  an  exception  to  the  general  law  of  expansion  by  heat,  has 
called  attention  to  Eussner's  investigations  on  this  subject  made  in  1882. 
He  finds  (1)  that  india-rubber  always  has  a  definite  and  positive  coeffi 
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dent  of  expansion,  the  value  of  which  at  1(P  was  found  to  be  0*000657 
and  at  30^  0*000670 ;  (2)  that  india-mbber  in  a  stretched  state  expands 
to  the  same  extent  as  when  not  stretched,  no  point  of  minimum  den- 
sity existing ;  (3)  that  the  apparently  anomalous  behavior  of  stretched 
rubber  is  a  case  entirely  analogous  to  that  of  anisotropic  crystals 
which  expand  differently  in  different  directions ;  Iceland  spar,  as  Mit- 
scherlich  showed,  contracting  by  heat  in  a  direction  perpendicular  to 
the  principal  axis,  though  its  volume  as  a  whole  increases.  Moreover, 
when  stretched,  ordinary  rubber  becomes  anisotropic  and  gives  color 
between  two  crossed  Nicol  prisms,  the  direction  of  the  strain  lying  at 
450  with  the  plane  of  polarization.    {Nature^  October,  1885,  xxxn,  625.) 

In  a  subsequent  note,  Tomlinson  agrees  with  Schmulewitsch  that 
the  effect  of  heating  a  stretched  piece  of  rubber  is  to  lengthen  it  if  the 
tension  is  small,  and  to  shorten  it  if  the  tension  is  large ;  so  that  for  a 
certain  tension  there  wiU  be  neither  elongation  nor  contraction.  More- 
over, Tomlinson  concludes  from  his  experiments  that  the  critical  tension 
will  be  lower  the  higher  the  temperature.  ( Vierteljdhrschr,  Nat.  Oes, 
Ziirioh^  XI,  202  5  Nature^  November,  1885,  xxxrn,  7.) 

Qemez  has  continued  his  researches  upon  the  changes  in  the  ci^'stal- 
line  form  of  sulphur  produced  by  heat.  He  finds  that  while  the  octo- 
hedric  form  may  be  preserved  at  all  temperatures  below  its  fusing  point, 
yet  that  at  97*6^  and  above  if  touched  with  a  fragment  of  prismatic 
sulphur,  it  is  transformed  into  the  prismatic  variety.  To  this  state  of 
unstable  equilibrium  he  gives  the  name  crystalline  surheating.  On  the 
other  hand,  the  change  of  prismatic  into  octohedral  sulphur  with  de- 
creasing temperatures,  shows  a  retardation  analogous  to  that  above 
mentioned,  to  which  the  author,  following  Mallard,  gives  the  name  crys- 
talline surfusion.  The  conditions  affecting  these  uncertain  states  he  has 
now  investigated,  and  has  concluded :  1st,  that  the  speed  of  devitrifi- 
cation is  not  greater  as  the  temperature  is  lower,  there  being  always 
an  intermediate  temperature  of  maximum  rapidity  of  change ;  2d,  that 
the  crystalline  form  is  not  always  sufScient  of  itself  to  identify  the  va- 
riety, since  considerable  differences  exist  in  pieces  having  the  same 
form ;  3d,  that  the  action  of  heat  upon  liquid  sulphur  at  a  constant  tem- 
perature produces  a  change  which  increases  with  time  and  continues 
even  atter  solidification;  4th,  that  liquid  sulphur  heated  from  a  given 
temperature  and  then  cooled  again  to  the  same  tempei*ature  undergoes 
a  modification  manifested  by  change  of  properties,  which  continue  even 
after  solidification ;  5th ^  that  octohedral  sulphur,  melted,  solidified  in  the 
prismatic  form,  and  then  changed  to  the  octohedral  form,  has  not  re- 
covered its  primitive  properties,  and  does  not  even  after  many  months 
exposure  to  the  ordinary  temperature.  (J.  Phys.^  August,  1885,  II,  iv, 
349) 

Baoult  has  continued  his  investigations  on  the  action  of  dissolved 
substances  in  lowering  the  freezing  point  of  solutions.  His  results  show, 
1st,  that  if  in  the  solution  of  an  alkali  salt  containing  one  equivalent  of 
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the  salt  in  l(KK-«*  of  water,  the  monad  metal  bo  i  fplaced  by  ah  eqaivaleni 
qaautity  of  a  dyad  or  polyad  metal,  the  depression  of  the  freezing  point 
is  diminished  by  a  quantity  Ben8ibly  constant  and  equal  to  10*5;  and, 
2d,  with  regard  to  acids,  that  if  in  the  solution  of  a  salt  of  a  strong 
monobasic  acid,  containing  one  equivalent  of  the  acid  in  10Q«-*-  of 
water,  the  monobasic  acid  be  repla<^ed  by  an  equivalent  quantity  of  a 
strong  dibasic  acid  a  diminution  of  the  depression  of  the  freezing  point 
is  observed  which  is  nearly  constant  and  approaches  14.  From  the 
partial  depression  values  given  in  the  paper,  the  molecular  depression 
produced  by  any  salt  may  be  calculated  from  its  molecular  weight. 
(Ann.  Chim.  Phys.y  VI,  iv,  401 ;  Am.  J.  Set.,  May,  1885,  III,  xxii:,309.) 

Bouty  has  suggested  the  hypothesis  that  the  molecular  latent  heats 
of  all  bodies  measured  at  their  normal  temperatures  of  ebullition  are 
proportional  to  the  squares  of  these  temperatures.  This  assumes  (1) 
that  the  normal  density  of  saturated  vapors  corresponds  to  half  their 
molecular  weights ;  and  (2)  that  Dalton's  law  is  rigorously  true.  To 
test  the  question  he  gives  a  table  of  values  obtained  from  seventeen  or- 
ganic bodies,  chiefly  alcohols  and  ethers,  in  which  the  quotient  of  the 
molecular  latent  heat  by  the  sqnare  of  the  absolute  ebullition  tempej*a- 
ture  is  nearly  constant.  For  water  the  value  is  0-0694 ;  for  the  aJoobds, 
00730 ;  for  aldehyde,  0-0695 ;  for  the  halojd  ethyl  ethers,  0^91 ;  and 
for  compound  ethers,  0*0735.    (J.  Phys.^  January,  1885,  II,  rv^26.) 

On  theoretical  grounds  J.  Thomson  had  reached  the  conclusion  that 
the  maximum  elastic  force  of  a  vapor  in  contact  with  its  liquid  is  greater 
than  the  maximum  elastic  force  of  a  vapor  in  contact  with  the  corre- 
sponding solid,  contrary  to  the  opinion  of  Begnanlt,  who  held  them  to 
be  the  same.  Bameiay  and  Young  have  now  verified  experimentally 
this  conclusion  of  Thomson's.  Their  experiments  were  made  partly  in 
barometer  tubes,  partly  in  an  apparatus  specially  constructed  for  the 
purpose.  They  plotted  the  curves  representing  the  variation  of  the 
elastic  force  with  the  temperature  for  camphor,  benzene,  glacial  acetic 
a«id,  and  water,  and  noticed  that  the  curves  where  these  bodies  were 
in  the  solid  state  did  not  coincide  with  those  where  they  were  liqnids, 
the  deviation  being  in  the  direction  predicted  by  Thomson.  The  au- 
thors regard  the  result  as  general,  and  applicable  in  all  cases.  (Proe. 
Boy.  Soc.j  XXXVI,  499 ;  J.  Phys.y  February,  1885,  II,  rv,  91.) 

Miiller-Erzbach  hassuggested  a  new  method  for  determining  theelastic 
force  of  the  vapor  of  water  in  hydrated  salts,  which  consists  in  determin- 
ing simultaneous]}^  the  loss  of  weight  which  two  identical  tubes  sufifer. 
one  of  which  i  ontains  water  the  other  the  hydrated  salt,  in  an  atmos- 
phere dried  by  means  of  sulphuric  acid.  The  ratio  of  loss  of  weight 
the  author  regards  as  rigorously  equal  to  the  ratio  of  the  elastic  forces 
of  the  vapor  of  water  in  the  two  tubes.  In  this  way  he  finds  that  the 
evaporation  from  hydrated  salt^  in  completely  dry  air  gives  constant 
dissociation  tensions.  From  the  variations  of  these  tensions,  the  exist- 
ence of  three  hydrates  of  sodium  phosphate  is  inferred,  correspoodingi 
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respectively,  to  two,  seven,  and  twelve  molecales  of  water;  of  two  hy- 
drates of  Bodium  borate,  with  five  aud  ten  molecules  of  water;  of  two 
hydrates  of  sodiam  carbonate,  ^itb  one  and  te^  molecules ;  while  in 
sodium  sulphate  all  the  combined  water  constitutes  on^y  a  single  hy- 
drate.   ( Wied.  Ann.j  xxin,  607 ;  J.  Phy^.y  November,  1885,  II,  IV,  521.) 

E^lobukow  has  contrived  two  new  foro^s  of  appairatus  for  measuring 
vapor  densities,  the  one  for  substances  of  low  the  other  for  substances 
of  high  boiling  point.  The  latter,  which  is  the  more  novel,  has  the  form 
of  an  areometer  of  constant  volume,  cpntaining  a  c^'Vity  for  the  vapor, 
the  voluipe  being  deduced  from  the  weight  required  to  restore  the 
level.  The  areometer  is  floated  in  mercury,  the  temperature  of  which 
is  raised  so  as  to  volatilize  the  substance  used.  ( Wied.  Ann.j  xxii,  403 ; 
J.  PhyM.,  April,  1885,  U,  rv,  177, 179.) 

In  consequence  of  the  very  considerable  loss  in  preparing  solid  car- 
bon dioxide,  Cgilletet  proposes  the  use  of  a  hollow  cylinder  closed  at  bot- 
tom, and  having  a  cover  attached  by  a  bayouet  catch,  through  which 
cover  an  inclined  tube  passes  to  within  a  few  millimeters  of  the  bottom 
of  the  cylinder.  Through  the  middle  of  the  base  a  larger  tube  passes 
which  serves  for  a  handle  and  also  for  the  escape  of  the  gas.  It  rises 
nearly  to  the  top  of  the  box  and  is  perforated  with  holes.  The  whole 
apparatus  is  made  of  vulcanite.  Experiments  show  that  G5  grams  of 
snow  are  obtainable  from  200  grams  of  the  liquid  carbon  dioxide  blown 
in  through  the  inclined  tube.    (J.  Phys.j  March,  1885,  II,  ly^  122.) 

Cailletet  has  succeeded  in  obtaining  by  the  use  of  liquid  ethylene  a 
temperature  sufficiently  low  to  liquefy  oxygen  completely.  The  com- 
plete apparatus,  constructed  by  Ducretet,  is  so  well  arranged  that  the 
production  of  liquid  oxygen  is  an  easy  lecture-room  experiment.  The 
steel  cylinder  containing  the  liquid  ethylene  is  supported  with  its  axis 
vertical,  its  mouth  being  downward.  To  this  a  copper  worm  3°>"  or  4"" 
in  diameter  is  attached,  closed  at  the  lower  end  by  a  screw  plug.  On 
cooling  this  worm  to— 70<^  in  a  bath  of  methyl  chloride,  the  ethylene 
within  it  has  only  a  feeble  tension  and  flows  out  without  much  loss  when 
the  screw  plug  is  opened.  The  liquid  ethylene  is  received  in  a  narrow 
tube  of  thin  glass  placed  within  a  larger  vessel  containing  dry  air.  It 
is  necessary  now  only  to  accelerate  its  evaporation  by  passing  through 
it  a  rapid  current  of  air  or  hydrogen,  also  cooled  in  the  methyl  chloride 
bath,  in  order  to  see  the  oxygen  compressed  in  a  glass  tube  immersed 
in  the  ethylene  condense  into  a  clear  colorless  liquid  having  a  sharply- 
defined  meniscus.  A  hydrogen  thermometer  showed  the  temperature 
of  the  ethylene  to  be-123o.  {C.  K,  o,  1033;  J.  Phys.j  July,  1885,  U,  IV, 
293;  Nature^  October,  1885,  xxxii,  584;  Am.  J.  8oi.y  July,  1885,  III, 
XXX,  73.) 

Olszewski  has  measured  the  density  and  the  expansion  coefficient  of 
liquid  oxygen.  A  small  reservoir  of  glass  1*4  <**  «•  in  capacity  was  filled 
with  liquid  oxygen,  cooled  to  —139^  by  the  evaporation  of  liquid  ethyl- 
ene aud  maintained  at  a  pressui-e  of  40  atmospheres.  The  ox^^gen  wm 
then  allowed  to  resume  the  gaseous  state  and  itom  the  volume  of  this 
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latter  its  weight  was  calculated.  The  density  thns  obtained  was  0*8787 
at  — 139*130.  The  expansion  coefficient  was  0*01706.  Moreover  the 
aathor  finds  that  liqnefled  chlorine  congeals  at  ^102^  and  that  hydrogen 
chloride  is  solid  at  —  115*7o  and  fuses  again  at  — 112*3o.  Hydrogen 
arsenide  freezes  at  —118*9^  and  melts  at  — 113*5o.  Silicon  flooride 
is  solid  at  —  102o.  Ethyl  ether  freezes  at  — 129<^.  Methyl  alcohol  has 
the  consistence  of  oil  at  -*102<^  and  of  batter  at  — 115<^ ;  it  then  passes 
gradually  into  the  solid  state,  which  is  reached  at  — 134^.  {Ber.  Ah. 
Wien,  1884,  72 ;  J.  Phys.,  April,  1886,  H,  IV,  184.) 

Wroblewski  has  described  in  detail  the  apparatns  which  he  uses  for 
the  liqae&ction  of  gases  and  has  given  the  results  of  his  comparisons  of 
the  hydrogen  thermometer  with  the  thermo-electric  couple.  The  criti- 
cal temperatures  for  nitrogen,  carbon  dioxide,  and  oxygen  he  finds  to  be 
— 1460,  — 1410,  and  — 118°,  respectively;  and  the  critical  pressures 
33*6,  35,  and  50  atmospheres.  The  boiling  points  under  a  pressure  of 
740'»»,  are  — 193^,  — 190^,  and  — 181*5<^  The  lowest  temperatures  which 
he  has  observed  are  —  200-4<^  for  oxygen  under  a  pressure  of  2«,  — 206^ 
for  nitrogen  at  4*2«»»,  and  for  carbon  monoxide  — 201*6°  at  4«».  Both 
nitrogen  and  carbon  monoxide  solidify  at  these  temperatures.  (Ber. 
Ak.  Wiefij  March,  1885 ;  J.  Pkys.^  July,  1885,  II,  iv,  316.) 

In  hygrometry  several  papers  have  appeared.  Hazen  has  studied  the 
psychrometer  and  has  compared  its  indications  with  those  of  the  con- 
densing hygrometer.    (Am.  J.  8ci.^  December,  1885,  III,  xxx,  435.) 

Bourbouze  has  suggested  two  new  modifications  of  the  hygrometer. 
One  qf  these  is  based  on  the  production  of  the  colored  rings  seen  round 
a  source  of  light  when  viewed  through  a  glass  plate  on  which  vapor 
begins  to  condense.  A  small  rectangular  tube  has  holes  on  opposite 
faces  closed  by  very  thin  glass  plates.  A  very  sensitive  thermometer 
is  used,  dipping  only  very  slightly  into  the  liquid.  On  causing  a  cur- 
rent of  air  over  the  liquid  surface,  either  by  aspiration  or  otherwise, 
the  whole  is  cooled  and  dew  is  deposited  on  the  glass.  By  placing  the 
apparatus  between  the  eye  and  a  luminous  point  these  concentric  rings 
are  readily  observed  and  the  temperature  noted.  The  other  instrument 
is  similar  but  has  a  metallic  envelope,  the  temperature  of  which  is  de- 
termined by  the  thermometer.  (J.  Phya.,  September,  1885,  II,  rv,  425; 
Phil.  Mag.^  August,  1885,  V,  xx,  220.) 

Sire  has  also  suggested  two  new  types  of  condensing  hygrometers, 
in  both  of  which  the  deposit  of  dew  is  observed  on  a  cylindrical  or 
plane  brilliant  surface.  The  reservoir  in  the  first  type  is  a  cylindrical 
tube  of  thin  polished  metal,  the  ends  of  which  are  insulated  in  the  in- 
terior by  two  pieces  of  ebonite,  so  that  tlie  volatile  liquid  is  in  contact 
with  the  metal  only  over  a  middle  zone  a  centimeter  broad.  In  the 
second  the  reservoir  is  entirely  of  ebonite,  traversed  laterally  by  a  cir- 
cular aperture  closed  by  a  thin  metal  disk,  polished  on  the  inside.  The 
surfaces  are  metallic  palladium.  (Phil.  Mag.^  November,  1885,  V,  xx, 
468.) 
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3.  ConducHan  and  B^tdiatian. — Specifid  Heat 

Stenger  has  measured  the  conductibility  of  toarmaliDe  by  the  method 
of  Weber,  employing  for  this  purpose  plates  whose  homogeneity  had 
been  thoroughly  established.  He  was  unable  to  discover  the  least 
trace  of  unilateral  conductivity  and  therefore  supposes  that  the  con- 
trary results  obtained  by  Thompson  and  Lodge  arose  from  the  non- 
homogeneity  of  the  tourmaline  they  used.  In  consequence  the  author 
does  not  consider  as  established  their  theory  of  the  pyroelectricity  of 
tourmaline,  based  upon  such  conductivity.  (Wied.  Ann.j  xxn,  522; 
J.  Phy%.,  November,  1885,  II,  iv,  522.) 

From  the  electromagnetic  theory  of  light  Maxwell  deduced  the  prop- 
osition  that  a  beam  of  light  or  heat  falling  normally  on  a  surface  exerts 
upon  it  a  pressure  equal  to  the  energy  which  exists  in  unit  of  volume  of 
the  ether  in  consequence  of  its  light-motion.  Boltzmann,  combining 
with  this  a  relation  deduced  by  him  from  the  second  law  of  thermody- 
namics, has  obtained  the  law  of  Stefan,  that  the  radiation  from  a  heated 
body  is  proportional  to  the  fourth  power  of  the  absolute  temperature* 
( Wied.  Ann.^  xxn,  291 ;  J.  Phys.j  November,  1885,  II,  iv,  526). 

Schneebeli  has  called  attention  to  a  paper  by  Svanberg,  published  in 
1851,  in  which  is  a  description  of  an  apparatus  based  on  the  same  princi- 
ple as  the  bolometer  of  Langley.  With  this  apparatus  he  has  measured 
the  coefQcient  of  absorption  of  glass,  and  finds  for  it  a  value  which  varies 
inversely  as  the  temperature,  being  2*4  at  lOO^,  1-47  at  250^,  and  0-42  at 
1,00(K>.  He  has  also  verified  the  law  of  Stefan  between  400o  and  1,00(K>, 
and  has  shown  that  the  ratio  of  the  luminous  to  the  total  radiation  of  a 
Swan  lamp  increases  rapidly  with  the  temperature;  but  that  the  ratio 
of  this  radiation  to  the  square  of  the  current-strength  remains  constant^ 
as  Joule's  law  requires.  ( Wied.  Ann.j  xxn,  430;  J.  Phy$.j  November^ 
1885,  n,  IV,  527.) 

Bottomley,  on  the  contrary,  has  obtained  experimental  results  entirely 
disagreeing  with  Stefan's  law.  A  current  of  known  strength  is  passed 
through  a  platinum  wire,  the  temperature  of  which  is  deduced  from  ita 
increase  in  resistance.  When  the  temperature  has  become  constant,  the 
heat  generated  by  the  current  must  be  equal  to  that  radiated  from  the 
surface  of  the  wire  plus  that  lost  at  the  ends  of  the  wire  by  conduction^ 
The  wire  was  placed  in  a  high  vacuum,  one  twenty-millionth  of  an  at- 
mosphere, made  in  a  glass  tube  6^™  in  internal  diameter.  The  wire 
itself  was  0'4™>^  diameter  and  about  half  a  meter  long,  and  was  sealed 
into  the  ends  of  the  tube,  the  exhaustion  being  effected  through  a  lateral 
tube.  The  temperature  of  the  room  at  the  time  of  the  experiment  was 
15^.  In  four  experiments,  the  absolute  temperature  of  the  wire  being 
298, 383,  798,  and  823,  the  ratio  of  the  energy  radiated  was  found  to  be 
1,  6-1,  71.9,  and  90*2;  whereas  by  the  law  of  Stefan  the  values  should 
have  been  1, 16,  438*8,  and  499*8.  (matwre,  November,  1885,  zxxm,. 
85.) 
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The  emissive  power  of  a  surface  increases  markedly  when  it  is  depol- 
ished.  Tliis  fact  Christiauseu  accoanted  for  on  the  theory  that  such  a 
surface  sent  out  not  only  the  heat  emitted  directly  but  also  the  heat 
emitted  and  then  reflected.  To  test  this  theory  he  constructed  a  cube 
one  face  of  which  was  plane,  another  corrugated,  the  corrugations  hav- 
ing sharp  angles  and  the  sides  inclined  90^  to  each  other,  a  third  sim- 
ilarly corrugated  but  with  the  inclination  45^,  and  a  fourth  containing  a 
large  number  of  conical  cavities.  All  these  surfaces  were  equally  pol- 
ished and  their  emissive  powers  normal  to  the  faces  of  the  cube  were 
1, 2'05,  2'()6,  and  8  7,  respectively.  The  apparent  emissive  power  of  the 
conical  csivities  is  approximately  the  same  as  that  of  a  surface  equal  to 
the  sum  of  their  bases  covered  with  lampblack.  ( Wied.  Ann.^  xxi,  364 ; 
J.  Fhys.,  November,  1885,  II,  iv,  528.) 

Kontgen  appears  to  have  settled  the  disputed  question  of  the  absorp- 
tion of  heat  by  the  vapor  of  water  by  the  following  neat  experiment : 
A  thick  tube  of  brass,  gilded,  is  closed  at  one  end  by  a  plate  of  rock 
salt.  If  now  it  be  exi)Osed  to  a  source  of  heat,  the  heating  will  depend 
(1)  upon  the  heat  transmitted  by  the  walls  of  the  tube  and  (2)  upon  the 
heat  absorbed  by  the  gas.  Place  the  interior  of  the  tube  in  commu- 
nication with  a  Marey's  manometric  capsule,  the  style  of  which  rests  on 
the  surface  of  a  recording  cylinder.  Onder  the  above  circumstances  \t 
will  record  an  increase  of  pressure  which  will  be  permanent  if  the  heat- 
ing is  due  to  the  first  cause  and  transient  if  due  to  the  second.  The 
second  effect  is  observed  when  the  tube  contains  air  saturated  at  zero 
and  then  heated  to  26^,  the  increase  of  pressure  due  to  the  heating  of 
the  gas  being  2*18"*'".  A  much  less  increase  was  observed  with  air  con- 
taining carbon  dioxide  in  the  normal  proportion  of  the  atmosphere. 
The  source  of  heat  in  these  cases  wa«  a  Bunsen  burner.  (  Wied.  Ann., 
XXIII,  1,  259;  J.  Fhys.,  April,  1885,  II,  IV,  181,  529.) 

Clark  has  devised  a  radiant  energy-  recorder  depending  on  the  evap- 
oration of  water  in  vacuo.  The  instrument  is  essentially  a  Wollaston 
cryophorus  in  which  the  vertical  tube  and  lower  bulb  ai*e  replaced  by  a 
simple  glass  tube  graduated  in  cubic  centimeters.  The  bulb  (^ntaining 
the  water  to  be  evaporated  is  blackened  by  holding  it  in  the  smoke  of 
buniiug  camphor  and  is  then  exposed  to  the  sun,  the  rest  of  the  appa- 
ratus being  silvered  or  properly  protected  by  sheets  of  bright  tin.  At 
sunset  the  water  which  has  distilled  over  can  be  read  olf  on  the  graduated 
tube  and  expressed  in  heat  units.     (Nature,  July,  1885,  xxxii,  233.) 

According  to  LommePs  theory  of  fluorescence  there  should  be  an  ab- 
sorption band  in  the  s]>ectrum  of  eseulin  in  the  vicinity  of  the  line  A. 
Weseudouck  has  examined  this  part  of  the  spectrum  by  means  of  j>hos- 
])horographs  and  has  been  unable  to  recognize  any  such  bant!  in  rhat 
region.     (  Wied.  Ann.j  XXIII,  548 ;  J.  Phys,,  >oveiul»er,  1885, 11,  iv,  533.) 

Velten  has  measured  the  specific  heat  of  water  at  ordinary  teiu|)era- 
tures,  using  (1)  the  method  of  mixtures  and  (2)  an  ice  calorimeter. 
The  results  are  quite  complex  but  the  formula  which  ap|>ears  to  the 
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author  to  represent  best  tbe  results  is  of  the  form  1ci=sl+at+pfi+rfj  in 
which  ia=  -0-0007312766,  Jiff  =  +  0-0000079327,  and  Jr  =  -0-00000002679, 
X^t  being  the  true  specific  heat  at  to.  This  indicates  that  the  specific  heat  of 
water  has  a  minimum  value  at  43.5^  and  a  maximum  at  104.5^.  ( Wied, 
Ann.y  XXI,  31 ;  J.  P/iy«.,  Kovember,  1885,  II,  iv,  521.) 

Beithelot  and  Yieille,  in  their  studies  on  the  heat  relations  of  the  ex- 
plosion of  gaseous  mixtures,  have  been  able  from  the  data  obtained 
to  calculate  the  specific  heat  of  the  elementary  gases,  of  water  and  of 
carbon  dioxide  at  high  temperatures.  Thus,  for  the  simple  gases  Ns, 
Ht,  and  Os,  as  well  as  the  compound  gas  GO,  which  is  closely  related  to 
them,  the  specific  heat  at  2,800o  is  6-7  ;  at  3,200o,  7-9  ^  at  4, 000^,  8-4 ; 
and  at  4,400^,  9-3.  It  will  be  observed  that  it  increases  rapicUy  with  the 
temperature,  being  doubled,  nearly,  between  09  and  4,500^.  The  mean 
si>ecific  heat  of  water  between  (P  and  2,180^  is  15*57,  and  between  0^  and 
3,2400, 18.12.  Hence  the  mean  specific  heat  between  130o  and  230^  is 
more  than  doubled  at  2,000^  and  tripled  at  4,000^.  For  carbon  dioxide 
the  mean  value  between  0^  and  2,900^  is  20-5,  and  for  cyanogen,  between 
QO  and  4,300o,  22*5.  The  specific  heat  of  the  former  gas  more  than 
triples  and  the  elementary  specific  heat  quadruples  between  0^  and 
4,3000.  {Ann.  Ohim.  Phys.j  January,  1885,  VI,  iv,  66, 74;  Am.  J.  8ci.j 
April,  1885,  UI,  xxix,  331.) 

Bartoli  has  described  a  simple  form  of  apparatus  for  lecture  demon- 
stration to  show  the  equivalence  of  heat  and  work.  Two  small  globes, 
one  containing  mercury,  tbe  other  benzene,  are  connected  by  a  narrow 
tube,  from  which  rises  x>erpendicularly  a  thermometer  tube,  graduated. 
On  placing  the  mercury  globe  verticaJly  above  the  other,  the  mercury 
flows  through  the  tube  into  the  lower  globe,  the  energy  of  its  fall  being 
converted  into  beat,  which  expands  the  benzene  by  an  amount  easily 
read  off  on  the  fine  tube.  The  calibration  of  this  tube  may  be  effected 
by  passing  a  known  current  through  a  wire  of  known  resistance  sealed 
in  one  of  the  balloons,  and  calculating  the  heat  evolved.  {II  Nuofoo  Ci- 
mentOj  xv,  18;  J.  Phys.j  December,  1885,  II,  iv,  558.) 

Webster  has  experimented  to  determine  the  mechanical  equivalent 
of  heat  by  observing  the  thermal  effect  produced  by  the  electric  cur- 
rent on  a  thin  ribbon  of  steel,  the  temperature  being  measured  from  the 
change  in  resistance.  The  final  value  obtained  was  4*14  x  10^  ergs  per 
gram-degree.  {Ptoo.  Am.  Acad,j  May,  1885;  PhiL  Mag.y  August,  1885, 
V,  XX,  217.) 

LIGHT. 

1.  Production  and  Velocity. 

The  following  is  the  conclusion  reached  by  De  Yolson  Wood  after  an 
extended  discussion  of  the  properties  of  the  luminiferous  ffither  as  de- 
duced from  the  best  obtainable  data :  <<  We  conclude  then  that  a  medium 
whose  density  is  such  that  a  volume  of  it  equal  to  about  twenty  volumes 
of  the  earth  would  weigh  1  pound,  and  whose  tension  is  such  that  the 
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pressure  on  a  square  mile  wonUl  be  about  1  pound,  and  whose  specifle 
beat  is  such  that  it  would  require  as  much  heat  to  raise  the  temperature 
of  1  pound  of  it  1^  F.  as  it  would  to  raise  about  2,300,000,000  tons  of 
water  the  same  amount,  will  satisfy  the  requirements  of  nature  in  being 
able  to  transmit  a  wave  of  light  or  heat  186,300  miles  per  second  and 
transmit  133  foot-i>ounds  of  heat  energy  from  the  sun  to  the  earth  each 
second  per  square  foot  of  surface  normally  exposed,  and  also  be  every- 
where practically  non-resisting  and  sensibly  uniform  in  temperature, 
density,  and  elasticity.  This  medium  we  call  the  luminiferous  sether.** 
{Phil  Mag.y  November,  1886,  V,  xx,  389.) 

Fitzgerald  has  described  some  mechanical  models  to  illustrate  certain 
properties  of  the  sether.  The  elements  consist  of  pairs  of  wheels  so 
geared  together  that  when  one  rotates  it  causes  the  other  to  rotate  in 
the  same  direction.  For  a  one-dimensional  model  a  band  suffices  to  con- 
nect them.  By  fixing  a  number  of  wheels  with  their  axes  parallel  and 
at  right  angles  to  a  plane  and  connecting  each  wheel  with  its  neighbors 
by  dastic  bands  we  shall  have  such  a  model  which  represents  a  non- 
conducting region  of  the  ether.  A  perfectly  conducting  region  is  one 
in  which  there  are  no  bands,  and  a  partially  conducting  region  would 
be  represented  by  the  bands  slipping  more  or  less.  By  means  of  such 
a  model  the  author  discusses  electrostatic,  electrokinetic,  and  luminif- 
erous phenomena,  preliminary  to  a  description  of  the  tridimensional 
model,  which  is  the  object  of  his  paper.  {Phil.  Mag.j  June,  1885,  V, 
XIX,  438.) 

Trowbridge  has  experimented  to  produce,  by  means  of  an  electric  oar- 
rent,  a  standard  of  light  which  shall  be  always  the  same  under  the  same 
conditions.  His  first  experiments  were  made  with  platinum,  a  strip  of 
foil  5®°*  long,  5™^  wide,  and  0*02°^'"  thick  being  placed  in  the  shunt  cir- 
cuit of  a  small  Gramme  machine,  and  inclosed  in  a  Ritchie  photometer 
box  for  comparison  with  a  standard  candle,  the  current  being  measured 
with  a  tangent  galvanometer,  and  the  difference  of  i>otential  at  the  ends 
of  the  strip  with  a  quadrant  electrometer.  With  a  variation  of  electro- 
motive force  of  2*6  to  3*8  volts  and  of  resistance  from  0*44  to  0*47  ohm, 
the  current  varied  from  6  to  8  amperes,  and  the  light  fh)m  a  very  dall 
red  up  to  the  color  of  a  candle.  Next  a  thermal  junction  was  inclosed 
in  an  Edison  incandescent  lamp  to  see  if  the  heat  radiation  was  pro- 
portional to  the  incandescence,  but  the  thermo-electric  force  developed 
was  too  feeble.  A.  loop  of  fine  platinum  wire  was  then  inserted  between 
the  terminals  of  the  carbon  in  an  Edison  lamp  and  made  one  side  of  a 
Wheatstone  bridge,  a  similar  wire  forming  a  second  side,  thus  constitut- 
ing a  bolometer.  With  an  increase  of  resistance  of  the  inside  loop  of 
0-2  ohm,  there  was  an  increase  of  light  from  3  to  7*5  candles.  Though 
sensitive,  this  arrangement  does  not  enable  rays  of  different  refrangi- 
bility  to  be  distinguished.  Experiments  were  then  made  to  determine 
the  practicability  of  using  a  thermopile  to  measure  the  amount  of  ra- 
diation fh>m  an  incandescent  strip  of  platinum  at  a  fixed  distance,  and 
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thus  determiue  the  total  energy  radiated,  the  light  energy  being  simul- 
taneously determined  by  comparison  with  a  standard  candle.  The  heat 
indications  were  found  to  be  far  more  sensitive  than  those  of  the  photom- 
•eter.  Hence  he  suggests  as  a  standard  of  light  an  incandescent  strip 
which  radiates  a  definite  amount  of  energy,  this  energy  being  measured 
at  a  fixed  distance  which  will  best  agree  numerically  with  the  absolute 
system.    {Am,  J.  /Sci.,  August,  1885,  III,  xxx,  128.) 

Frederick  Siemens  has  devised  an  important  improvement  in  gas 
lighting,  based  on  the  adoption  of  the  well-known  regenerative  principle. 
In  his  opinion  rooms  should  be  lighted  by  means  of  indirect  rays  or 
diffused  light  only,  the  source  of  -light  itself  not  being  directly  visible. 
His  lamp  consists  of  four  approximately  spherical  and  concentric  hoods 
•of  sheet-iron  or  other  suitable  material  so  arranged  that  the  products  of 
combustion  travel  downward  between  the  second  and  third  and  upward 
between  the  third  and  fourth  or  outer  one,  while  the  air  to  be  heated  for 
feeding  the  fiame  passes  upward  between  the  first  and  second  and 
through  the  first,  filling  this  hood  with  very  hot  air.  The  products  of 
<;ombustion  pass  through  an  opening  in  the  top  of  the  outer  hood  into^ 
-chimney.  The  concave  surface  of  the  first  or  lower  hood  acts  as  a  reflec- 
tor, and  in  its  focus  are  placed  one  or  more  fish-tail  burners  of  the  usual 
type.  The  gas  is  therefore  burned  in  a  highly  heated  air,  the  temper- 
ature of  which  increases  with  that  of  the  gas  flames,  the  brilliancy  of  the 
light  increasing  in  the  same  ratio.  Tests  with  this  lamp  showed  that 
the  same  burners  burning  the  same  amount  of  gas  in  the  two  cases  gave 
an  average  of  2*875  candles  per  cubic  foot  of  gas  consumed  when  re- 
moved from  the  hoods  and  7*74  candles  per  cubic  foot  when  burned  in 
their  proper  place  in  the  lamp.    {I^aturCj  July,  1885,  xxxn,  247.) 

Wolf  has  proposed  another  modification  in  the  well-known  Foucault's 
apparatus  for  the  velocity  of  light.  His  apparatus  consists  of  two  mir- 
rors, one  fixed,  having  a  diameter  of  0-2  meter,  the  other  movable  5  centi- 
meters in  diameter.  Both  are  concave  and  spherical  and  have  the  same 
radius  of  curvature,  5  meters.  The  source  of  light  is  a  narrow  aperture 
<;ut  in  the  silver  in  the  center  of  the  large  mirror.  The  pencil  emanating 
from  it  and  entirely  covering  the  rotating  mirror  is  reflected  by  the 
latter  and  returns  to  form  on  the  surface  of  the  flxed  mirror  a  movable 
image  of  the  aperture  and  of  the  same  size.  This  is  reflected  back  to 
the  revolving  mirror,  and  by  this  the  Foucault  image  is  formed.  If 
now  the  mirror  be  rotated  with  sufficient  speed  there  will  bo  formed  on 
the  fixed  mirror  a  series  of  equal  luminous  lines  separated  by  equal 
intervals,  which  will  continue  to  increase  their  distance  from  each  other 
as  the  speed  rises.  These  are  Foucault  images  formed  by  multiple  re- 
flections, and  the  higher  the  image  which  can  be  measured  the  higher  the 
multiple  of  the  Foucault  deviation.  The  author  is  in  hopes  of  meas- 
uring the  twentieth  image,  which  would  give  a  displacement  of  35"™. 
^C.  JR.,  February,  1885,  c,  303;  Nature,  April,  1885,  xxxi,  517.) 

Michelson  has  published  a  note  objecting  to  WolPs  assumption  that 
IL  Mis.  15 31) 
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the  image  in  liis  experiments  was  ill  defined,  and  criticising  in  several 
particulars  the  new  method.    {Nature,  May,  1885,  xxxn,  G.) 

Some  years  ago  Gomu  experimentally  established  the  fact  that  in 
qnartz  the  mean  speed  of  propagation  of  the  inverse  circular  waves  along 
the  optic  axis  is  sensibly  equal  to'  the  velocity  of  the  ordinary  wave 
perpendicular  to  this  axis.  Exner  has  now  shown  that  a  more  general 
law  can  be  deduced  from  the  formulas  given  by  Cauchy  and  Von  Lang 
to  represent  the  propertied  of  quartz,  as  follows :  For  any  direction 
whatever  the  arithmetical  mean  of  the  two  velocities  of  propagation  is 
equal  to  the  arithmetical  mean  of  the  velocities  which  would  correspond 
to  this  same  direction  if  the  medium  did  not  x)ossess  rotatory  power. 
Von  Lang's  recent  measures  confirm  this  law  completely.  (  Wied.  Ann,,. 
XXV,  141 ;  J.  Phys.y  October,  1885,  II,  iv,  468.) 

Langley  has  determined  photometrically  the  amount  of  light  trans- 
mitted by  wire  gauze  screens,  such  as  are  sometimes  used  to  diminish 
the  apparant  brightness  of  stars  in  making  meridian  observations.  He 
found  that  one  screen  transmitted  0.395,  two  screens  0*144,  and  three 
screens  0'052  of  the  incident  light.  In  fact,  however,  the  three  screens 
as  used  with  the  telescope  allowed  a  transmission  of  only  0-0014.  On 
investigation  this  result  was  found  to  be  due  to  diffiractiou.  Hence  the 
author  concludes,  first,  that  the  transmission  as  measured  by  the  pho- 
tometer box  was  equal  to  the  ratio  of  the  sum  of  the  areas  of  the  aper- 
tures of  the  screen  to  its  total  area  and,  therefore,  could  be  considered  to 
be  the  true  transmission  of  the  screen;  second,  that  the  much  smaller 
transmission  of  the  screen  when  used  in  front  of  the  object  glass  of  a 
telescope  to  diminish  the  apparent  brightness  of  a  star  is  satisfactorily 
accounted  for  by  the  loss  of  light  caused  by  diffraction  under  these  cir- 
cumstances; and,  third,  that  screens  used  for  this  purpose  should  have 
their  constants  determined  by  special  experiments  of  the  nature  of  those 
now  described  and  that  their  photometric  use  should  then  be  limited 
to  the  reduction  of  the  light  of  bodies  possessing  a  small  angular  mag- 
nitude.   (Am.  J.  Sci.y  September,  1885,  III,  xxx,  210.) 

Fol  and  Sarasin  have  investigated  the  depth  to  which  light  pene- 
trates the  Mediterranean  Sea.  By  means  of  photographic  plates  they 
have  proved  that  in  the  middle  of  a  sunny  day  in  March  the  rays  of  the 
sun  do  not  penetrate  below  400  meters  from  the  surface.  At  380  meters 
shortly  before  11  A.  M.,  the  impression  on  the  plate  was  less  than  that 
which  would  have  been  left  on  exposure  to  the  air  on  a  clear  night 
without  a  moon.  In  the  lake  of  Geneva  the  extreme  winter  limit  is  200^ 
meters;  but  they  find  as  much  light  at  380  meters  in  the  Mediterranean 
as  at  192  meters  in  the  lake.  The  light  penetrates  20  to  30  meters 
deeper  in  the  lake  in  March  than  in  September.  {Phil.  Mag.j  'January, 
1885,  V,  XIX,  70;  Nature,  June,  1885,  xxxii,  132.) 

2.  Reflection  and  Refraction: 

Amagat  has  described  an  instrument  for  measuring  angles  which  re- 
sembles the  sextant,  but  which  has  the  axis  of  the  telescope  perpendic- 
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alar  to  the  fixed  mirror  aud  the  movable  mirror  so  arranged  that  its  axis 
of  rotation  coincides  with  one  of  its  edges  and  cats,  the  optical  axis.  The 
secondary  mirror,  instead  of  being  fixed,  is  movable  about  an  axis  par- 
allel to  the  plane  of  the  gradaation  and  perpendicalar  to  the  optic  axis. 
Under  these  conditions  the  image  twice  reflected  from  any  given  point 
will  be  displaced  in  a  plane  perpendicular  to  that  of  the  circle  when 
the  secondary  mirror  turns  about  its  axis.  If  the  telescope  be  sup- 
pressed and  a  6imx)le  vertical  slit  be  placed  between  the  eye  and  the  axis 
of  rotation  of  the  movable  mirror,  and  if  the  mirror  be  silvered  all  over, 
an  object  can  be  seen  above  or  below  it,  and  it  can  be  made  to  coincide 
with  the  image  of  another  object  twice  reflected  and  thus  their  angular 
distance  determined,  projected  on  the  horizon.  (C.  iZ.,  April,  1885,  o, 
1120;  Phil.  Mag.'y  June,  1885,  V,  xix,  51G.) 

Krllss  has  investigated  the  influence  of  temperature  on  the  refraction 
of  prisms  in  order  to  determine  its  comparative  importance  in  spectrum 
measurements.  His  measurements  were  made  by  means  of  a  microm- 
eter which  moved  the  observing  telescope  in  connection  with  an  eye- 
piece micrometer  carried  by  it.  Three  prisms  were  measured  at. dif- 
ferent temperatures.  From  the  results  it  appears  that  all  spectrum 
lines  shift  by  rise  of  temperature.  In  glass  prisms  this  shifting  is  to- 
ward the  violet ;  in  quartz  prisms  toward  the  red.  In  the  triple  glass 
prism  a  change  of  temperature  of  about  5^  sufflces  to  alter  the  measure- 
ment of  wave-length  by  an  amount  equal  to  the  distance  between  the 
D  lines.  Moreover  this  shifting  increases  with  the  refrangibility  of  the 
region  examined.  {Ber.  JBerl.  Chem.  Oea.j  December,  1884,  xvii,  2732  5 
Am.  J.  Sci.j  March,  1885,  III,  xxix,  251.) 

Christiansen's  original  experiment  consists  in  immersing  glass  powder 
in  a  mixture  of  carbon  disulphide  and  benzene  in  such  proportions  that 
for  one  part  of  the  spectrum  the  indices  of  the  solid  and  of  the  fluid  are 
the  same.  ( Wied.  Ann.j  xxni,  298.)  Eayleigh  has  improved  this  exi)eri- 
ment  by  using  a  flat-sided  bottle  to  contain  the  preparation,  and  by  hav- 
ing the  same  kind  of  glass  for  the  bottle  and  for  the  powder.  The  sides 
of  the  bottle  are  worked  flat,  like  plate  glass.  Ordinary  flint  does  not 
seem  to  work  as  well  as  plate  glass,  though  optical  flint  answers  well.  It 
is  more  important  that  the  powder  should  be  homogeneous  in  itself  than 
that  it  should  correspond  very  accurately  with  the  glass  of  the  bottle. 
Properly  arranged  rays  lying  within  a  very  narrow  range  of  refrangi- 
bility traverse  the  mixture  freely,  but  the  neighboring  rays  are  scattered 
laterally  much  as  in  passing  ground  glass.  Two  complementary  colors 
are  therefore  exhibited,  one  by  direct  the  other  by  oblique  light.  In 
order  to  see  these  to  advantage  there  should  not  be  too  much  diffused, 
illumination,  otherwise  the  directly  transmitted  monochromatic  light  is 
liable  to  be  greatly  diluted.    {Phil.  Mag.y  October,  1885,  V,  xx,  358.) 

Some  years  ago  Eayleigh  examined  the  effect  upon  definition  of  small 
disturbances  in  the  wave  surfaces  from  their  proper  forms,  and  con- 
cluded that  the  aberration  of  a  plano-convex  lens  focusing  parallel  rays 
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of  homogeneous  light  is  nnimportant  so  long  as  the  fourth  power  of  the 
angular  semi-aperture  does  not  exceed  the  ratio  of  the  wave  length  to 
the  focal  distance;  a  condition  satisfied  by  a  lens  of  3  feet  focus  pro- 
vided that  the  aperture  be  less  than  2  inches.  He  has  now  discussed 
the  accuracy  of  focus  necessary  for  sensibly  perfect  definition,  and  has 
reached  the  result  that  a  displacement  from  the  true  focus  will  not 
impair  definition,  provided  it  is  less  than  the  product  of  the  wave  length 
by  the  square  of  the  ratio  of  the  focal  length  to  the  semi-aperture. 
Hence  the  linear  accuracy  required  is  the  same  whatever  the  absolute 
ai)erturc  of  the  object  glass  may  be,  provided  that  the  ratio  of  aperture 
to  focal  length  be  preserved.  Experimental  results  confirmed  closely 
this  theoretical  conclusion.    {Phil.  Mag.j  October,  1885,  Y,  xx,  354.) 

D'Ocagne  has  shown  that  if  the  two  sides  of  a  square  and  the  diag- 
onal be  divided  into  the  same  number  of  equal  parts,  and  a  straight 
line  be  drawn  from  the  point  on  one  side  corresponding  numerically  to 
one  of  the  conjugate  focal  distances  through  the  number  of  the  division 
on  the  diagonal  representing  the  principal  focal  length,  this  line  will 
<2Ut  the  other  side  at  a  point  representing  numerically  the  other  conju- 
gate focal  distance.  Conversely  any  right  line  whatever  drawn  through 
a  point  on  the  diagonal  corresponding  numerically  to  the  principal 
focus  of  a  lens  cuts  the  sides  at  points  representing  its  conjugate  foci 
as  it  moves  about  this  point  as  a  center.  In  practice  a  rod  may  be 
pivoted  at  the  given  center.    {J.  Phys.y  December,  1885,  II,  iv,  555.) 

Eayleigh  has  described  a  monochromatic  telescope  which  is  a  modi- 
fication of  Maxwell's  color  box.  In  this  well-known  instrument  light 
passes  through  a  slit  in  the  focus  of  a  collimating  lens  and  traverses  in 
succession  this  lens,  a  prism,  and  another  lens,  by  which  it  is  brought  to  a 
focus  upon  a  plane  surface  in  which  is  a  movable  slit,  the  eye  placed  be- 
hind this  slit  receiving  light  approximately  monochromatic.  K  now,  in 
addition,  a  lens  be  placed  just  behind  the  first  slit  so  as  to  bring  some 
distant  object  into  focus  at  a  convenient  distance  from  the  eye  this 
object  will  be  seen  by  the  light  that  would  enter  the  eye  in  the  simple 
color  box.  The  instrument  is  to  be  used  to  compare  lights  of  dififerent 
colors  for  practical  purposes.    (Phil  Mag,^  June,  1885,  V,  xix,  446.) 

Malcolm  has  adjusted  his  binocular  glass  to  eyes  of  different  focal 
lengths  by  arranging  one  of  the  eyepieces  so  that  it  can  be  moved 
through  a  small  range  in  or  out  by  turning  a  milled  bead.  An  index 
arrangement  is  attached  by  which  a  given  setting  may  always  be  repro- 
duced. The  unaltered  tube  is  brought  to  the  most  perfect  focus  pos- 
sible in  the  ordinary  way,  using  only  one  eye.  Then  the  other  tube  is 
used  with  the  other  eye  and  focused  accurately  with  its  own  adjustment, 
the  other  remaining  unchanged.    {Phil,  Mag.j  June,  1885,  V,  xix,  461.) 

3.  Dispersion  and  Color, 

Wullner,  in  1883,  showed  that  the  index  of  any  transparent  substance 
could  be  very  exactly  represented  in  terms  of  wave  length  by  a  formula 
given  by  him.    Since  that  time  he  has  compared  the  experimental  re- 
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salts  obtaiucd  by  Maseartand  Esselbach  with  quartz  in  the  ultra  violet, 
and  by  Moutou  and  Langley  for  flint  in  the  ultra  red,  and  finds  the  for- 
mula very  exactly  verified  in  all  cases.  In  the  case  of  quartz  the  discrep- 
ancy reaches  the  third  decimal  place  of  the  index  only  for  the  extreme 
red  (A.  =21*4  x  10-'.)  In  the  case  of  flint  the  divergence  becomes 
sensible  only  for  the  lino  O  and  for  the  extreme  red  (A.  =  28  x  10-'). 
For  the  line  O  the  value  observed,  1*0260,  lies  between  1*0242  and  1-6277, 
calculated  from  Mascart's  and  Esselbach's  wave  lengths.  ( Wied.  Aim.j 
xxra,  300 ;  J.  Phys.,  July,  1885,  II,  rv,  324.) 

Glemenshaw  exhibited  to  the  London  Physical  Society  some  experi- 
ments in  projecting  the  spectra  of  the  metals  without  the  aid  of  the 
electric  light.  A  small  quantity  of  a  solution  of  the  salt  to  be  experi- 
mented on  is  put  into  a  bottle  in  which  hydrogen  is  being  evolved  by 
the  action  of  dilute  sulphuric  acid  on  zinc.  The  bottle  has  three  necks, 
through  one  of  which  an  acid  funnel  is  passed,  a  second  carries  the  jet, 
and  through  the  third  hydrogen  or  coal  gas  is  fed  into  the  apparatus,  the 
flame  being  thus  regulated.  The  jet,  which  is  from  one-eighth  to  three- 
sixteenth  inch  in  diameter,  is  surrounded  by  a  larger  tube,  through 
which  oxygen  passes  to  the  flame ;  the  residt  being  a  brilliant  light 
giving  the  spectrum  of  the  substance,  which  is  carried  over  mechanic- 
ally by  the  evolved  hydrogen.  The  spectra  of  sodium,  lithium,  and 
strontium  were  shown  upon  the  screen  and  the  absorption  of  the  so- 
dium light  by  a  Bunsen  flame  containing  sodium  was  clearly  seen.  {Phil. 
Mag.y  May,  1885,  V,  xix,  365  j  I^aturCj  Febmary,  1885,  xxxi,  329.) 

Koenig  presented  in  May  to  the  Physical  Society  of  Berlin  the  plan 
of  a  new  spectro-photometer  then  in  coarse  of  constructiou.  It  consisted 
of  a  tube  containing  a  lens  and  a  di^hragm  turned  toward  the  source 
of  light,  and  having  two  slits  lying  the  one  above  the  other,  a  prism  for 
decomposiDg  the  two  incident  beams,  and  a  second  coUimating  tube 
with  a  disk  closing  the  end,  on  which  appeased  the  two  spectra  slightly 
separated.  Before  the  lens  of  the  observing  telescope  was  placed  a  twin 
prism,  the  two  halves,  with  refracting  edges  of  1^  to  2^,  being  cemented 
together.  By  this  twin  prism  each  spectrum  was  decomposed  into  two 
spectra,  and  the  dimensions  of  the  twin  prism  were  so  determined  that 
on  the  disk  of  the  collimator  one  spectrum  was  situated  above  the  other 
below,  while  in  the  middle  the  second  spectrum  from  the  upper  slit 
coincided  with  the  second  spectrum  of  the  lower  slit.  In  the  disk  of  the 
observing  telescope  a  small  opening  is  made  cuttiug  ofi*  a  small  piece 
of  determinate  wave  length  from  the  double  spectrum,  so  that  on  look- 
ing through  it  the  field  of  vision  is  seen  divided  by  a  line  (the  refract- 
ing edges  of  the  twin  prism)  into  two  halves,  both  of  the  same  coloring. 
Before  each  of  the  two  slits  of  the  slit  collimator  a  Nicol  prism  was  placed 
in  such  a  position  that  light  polarized  in  a  vertical  plane  entered  one 
and  in  a  horizontal  plane  the  other.  The  middle  compound  spectrum 
consisted  tberefore  of  a  vertically  and  a  horizontally  polarized  spectrum, 
and  in  the  field  of  view  the  two  like-colored  halves  were  also  polarized 
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in  perpendicular  x)laues.  If  now  the  field  is  viewed  through  a  Nieol 
prism,  then  according  to  the  position  of  its  principal  section  would  the 
one  half  at  one  time  and  the  other  half  at  another  time  bo  invisible. 
So  that  if  the  two  entering  beams  of  light  have  different  inteusities 
their  spectra  may  be  equalized  in  brightness  by  rotating  the  Kicol ;  and 
from  the  degree  of  rotation  the  relative  intensities  be  inferred.  (iTafwre, 
June,  1885,  xxxn,  191.) 

Balmer,  in  calculating  the  wave  lengths  of  the  hydrogen  lines  as  given 
by  Angstrom,  has  found  a  relation  between  these  lines  expressed  by  the 

formula    7t=   ^  ^0,  when  0  has  the  value  3,C46*C  millionths  of  a 

millimeter.  In  place  of  m  let  there  be  put  in  turn  the  numbers  3, 4, 5, 6; 
and  the  values  for  Angstrom's  wave  lengths  of  the  four  visible  hydrogen 
lines  are  obtained.  If  for  m,  the  values  7,  8,  &c.,  up  to  16  are  used, 
values  for  hydrogen  lines  are  obtained  which  correspond  very  well  with 
the  wave  lengths  of  the  lines  which  Dr.  Ilugglns  had  found  in  the  ultra- 
violet spectrum  of  the  white  stars  and  )iad  recognized  as  the  invisible 
hydrogen  lines.  This  relation  between  the  hydrogen  lines  had  now  re- 
ceived an  increased  significance  from  an  investigation  by  Gorno,  in 
which  he  had  found  a  perfectly  determinate  proportionality  between  the 
lines  of  the  ultra-violet  spectrum  of  aluminum  and  of  thallium,  and  the 
ultra- violet  hydrogen  lines.  Like  the  hydrogen  lines,  the  pairs  of  lines 
of  the  two  metals  referred  to  advanced  much  nearer  to  one  another  and 
became  much  paler  the  more  one  approached  the  more  refrangible 
end  of  the  spectrum;  and  if  any  line  of  the  aluminum  or  the  thallium 
spectrum  was  made  to  coincide  with  the  corresponding  line  of  the  hydro- 
gen spectrum  then  did  all  the  remaining  lines  coincide.  This  relation 
obtained  both  for  the  first  and  for  the  second  components  of  the  pairs 
of  lines  in  the  metallic  spectra.    {Nature^  Jn^Jj  1885,  xxxn,  312.) 

Grookes  has  communicated  to  the  Boyal  Society  a  paper  on  radiant 
matter  spectroscopy,  in  which  he  gives  the  results  of  further  re- 
searches on  the  prismatic  analysis  of  the  light  emitted  by  the  cerium 
group  of  earths  when  made  to  phosphoresce  by  the  impact  of  radiant 
matter  in  high  vacua.  With  regard  to  the  double  orange  band  observed 
in  1881,  he  details  at  length  the  extraordinary  difficulties  overcome  in 
localizing  it.  << After  six  months'  work  I  obtained  the  earth  didymia  in 
a  state  which  most  chemists  would  call  absolutely  pure,  for  it  contained 
probably  not  more  than  1  part  of  impurity  in  600,000  parts  of  didymia. 
But  this  1  part  in  600,000  profoundly  altered  the  character  of  didymia 
from  a  radiant  matter  spectroscopic  point  of  view,  and  the  presence  of 
this  very  minute  quantity  of  interfering  impurity  entailed  another  six 
months'  extra  labor  to  eliminate  these  traces  and  to  ascertain  the  re- 
action of  didymia  pure  and  simple.''  Gradually  the  matter  was  nar- 
rowed down  and  the  orange  band  was  finally  traced  to  samarium.  Pure 
samarium,  sulphate  alone  gives  a  very  feeble  phosphorescent  spectrum. 
But  when  the  samaria  is  mixed  with  lime  the  spectrum  is,  if  anything. 
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more  beaatifal  than  that  of  yttrium.  The  bands  are  not  so  numeroas, 
bat  the  contrasts  are  sharper.  Examined  with  a  somewhat  broad  slit, 
the  spectram  is  seen  to  consist  of  three  bright  bands,  red,  orange,  and 
green,  nearly  equidistant,  the  orange  being  the  brightest.  With  a  nar- 
row slit  the  orange  and  green  bands  are  seen  to  be  double,  and  on  closer 
examination  faint  wings  are  seen  like  shadows  to  the  orange  and  green 
bands.  But  lime  is  not  the  only  body  which  brings  out  the  phospho- 
rescent spectrum.  The  author  divides  the  samaria  spectra,  as  modified 
by  other  metals,  into  three  groups.  The  first  comprises  the  spectra 
given  when  glucinum,  magnesium,  zinc,  cadmium,  lanthanum,  bismuth, 
or  antimony  is  mixed  with  the  samarium.  It  consists  simply  of  three 
colored  bands,  red,  orange,  and  green.  The  second  type  of  spectrum 
gives  a  single  red  and  orange  band  and  a  double  green  band,  and  is 
produced  when  barium,  strontium,  thorium,  or  lead  is  mixed  with  the 
samarium.  The  third  type  is  given  when  calcium  is  mixed  with  the 
samarium.  Here  the  red  and  green  are  single  and  the  orange  double. 
Aluminum  would  also  fall  into  this  class  were  it  not  that  the  broad,  ill- 
defined,  green  band  is  also  doubled.  On  mixing  samaria  and  yttria  no 
trace  of  the  yttria  spectrum  was  observable  xip  to  57  i)er  cent,  of  this 
earth.  When  it  reached  65  per  cent,  a  marked  chasge  took  place. 
With  44  of  samaria  and  56  of  yttria  the  pure  samarium  spectrum  is 
given.  With  42  samaria  and  68  yttria  some  bands  characteristic  of  each 
earth  are  seen;  while  30  samaria  and  61  yttria  gives  almost  a  pure 
yttrium  spectrum,  the  sharp  orange  line,  however,  running  across  them 
all.  Experiments  made  to  test  the  delicacy  of  this  method  showed  that 
when  1  part  of  samarium  is  mixed  with  100,000  parts  of  calcium  the 
green  and  red  bands  have  almost  disappeared,  but  the  double  orange 
band  is  still  very  prominent.  With  1  to  600,000  and  1  to  1,000,000  the 
spectrum  is  the  same  though  fainter.  With  1  to  2,600,000  the  bands  of 
samarium  have  entirely  gone  and  its  presence  is  recognized  only  by  the 
darkening  in  the  yellow  portion  of  what  otherwise  would  be  a  con- 
tinuous spectrum.    (Nature^  July,  1886,  xxxn,  283.) 

Barker  has  published  an  account  of  the  experiments  made  by  Henry 
Draper  on  the  use  of  carbon  disulphide  in  prisms  for  optical  purposes. 
The  extraordinary  mobility  of  this  liquid  and  its  extreme  sensitiveness 
to  heat  cause  strios  in  its  mass,  which  interfere  with  and  practically  de- 
stroy its  definition.  Since  Dr.  Draper^s  experiments  showed  it  to  be  the 
only  substance  by  which  the  necessary  dispersion  could  be  readily  ob- 
tained for  photographing  metallic  spectra,  he  was  exceedingly  desirous 
of  improving  its  definition.  The  desired  object  he  found  was  readily  ob- 
tained by  simple  agitation.  A  wire  was  passed  through  the  stopper  of 
the  bottle  (ThoUon)  prism,  upon  the  lower  end  of  which  was  a  small  pro- 
peller just  dipping  into  the  liquid.  By  means  of  a  pulley  on  the  upper  end 
of  the  shaft,  and  a  little  electric  motor,  this  propeller  could  be  revolved 
rapidly  so  as  to  keep  the  liquid  actively  agitated.  The  effect  was  sur- 
prising.   The  sodium  lines,  with  the  propeller  at  rest,  were  fluffy  and 
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ill-defined,  nnited  together  and  nebulous.  But  in  a  few  seconds  after 
starting  it  the  lines  became  clear  and  remarkably  sharp,  continoing  so 
as  long  as  the  motion  continued.  But  now  the  effect  of  temperature  be- 
came apparent  in  the  shifting  of  the  lines  toward  the  red  if  the  prism 
was  rising  and  toward  the  blue  if  falling  in  temperature.  For  a  change 
of  about  90  the  shifting  was  something  over  3*5  inches.  To  overcome 
this  shifting  the  prism  was  inclosed  in  an  even-temperature  box,  and 
by  means  of  a  simple  but  ingenious  thermostat  the  temperature  was 
regulated  so  that  in  seven  hours  it  varied  by  an  amount  sufficient  to 
shift  the  sodium  lines  by  only  the  distance  between  them.  (Am.  J. 
Sci.j  April,  1885,  III,  XXIX,  269.) 

Langley  has  investigated  the  optical  properties  of  rock  salt  worked 
into  prisms  by  Clark  and  by  Brashear  with  such  exquisite  surfaces 
that  they  give  a  spectrum  showing  the  Fraunhofer  lines  with  all  the 
sharpness  of  flint  glass.  Indeed,  a  rock-salt  prism  made  by  the  latter 
shows  the  nickel  line  between  the  Ds.  Experiments  with  a  train  of  such 
prisms  were  made  to  determine  not  only  the  indices  for  different  lines 
in  the  visible  and  invisible  spectrum,  but  also  the  apparent  transmis- 
sion of  rock-salt  plates  for  different  parts  of  the  spectrum.  Heat  spec- 
tra were  forme^  from  radiating  sources  below  tbe  temperature  of  melt- 
ing ice,  and  it  was  found  that  most  of  the  rays,  even  from  these  sources^ 
passed  freely  through  the  prism.  With  the  smallest  deviations,  corre- 
sponding to  wave  lengths  exceeding  probably  100,000  of  Angstrom's 
scale,  a  slight  absorption  began  to  be  noticed.  A  table  is  given  of  the 
refractive  indices  of  a  prism  of  angle  59^  57^  54:"  for  the  spectrum  lines 
from  M  in  the  ultra  violet  to  D.  in  the  ultra  red ;  or  from  wave  length 
0*3727  to  1*32.  The  values  in  the  visible  spectrum  are  given  to  six 
places,  those  in  the  ultra  red  to  four.  For  the  line  M,  the  refractive 
index  is  1*57486;  for  G,  1*56133;  for  D,  1*54418;  for  A,  1*53670;  and 
for  /2, 1*5268.  In  all,  seventeen  indices  were  measured.  (Am.  «7.  SeUy. 
December,  1885,  III,  xxx,  477.) 

Lommel  has  suggested  the  use  of  phospliorescent  substances,  such 
as  Balmaiu's  luminous  i>aint  or  a  greenish-blue  variety  of  phosphores- 
cent calcium  sulphide,  for  the  purpose  of  rendering  visible  the  focus  of 
ultra-red  rays  in  the  well-known  experiment  of  Tyndall  on  calorescence. 
If  such  a  powder  be  made  slightly  phosphorescent  by  exposure  to  or- 
dinary daylight  the  less  refrangible  rays  increase  it  to  a  bright  lumi- 
nosity. In  place  of  a  solution  of  iodine  in  carbon  disulphide  as  the 
absorbing  solution,  Lommel  recommends  a  solution  of  nigrosin  in  alco- 
hol or  chloroform,  preferably  the  latter.  {Wied.  Ann.j  1885,  xxvi,  157  f 
Phil.  Mag.j  December,  1885,  V,  xx,  547.) 

Lommel  has  shown  that  if  a  conical  beam  of  solar  light  be  allowed 
to  fall  on  a  cube  of  Iceland  spar,  either  directly  or  after  passing  a  co- 
balt-blue glass,  the  cube  emits  a  beautiful  brick-red  light.  This  light 
is  not  polarized  and  its  composition  does  not  depend  upon  the  state  of 
polarization  of  the  incident  beam.    It  is  comprised  between  35  and  6^ 
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of  Bansen's  scale  (between  C  and  D  i  E),  its  maximum  being  near  44. 
The  exciting  rays  are  almost  exclasively  visible  rays,  the  most  efficient 
being  those  between  E  and  b.  Hence  Iceland  spar  presents  a  maxi- 
mam  of  absorption  at  this  point.  ( Wied.  Ann.j  xxi,  422 ;  J.  Phys.y  l^o- 
Tcmber,  1885,  II,  iv,  636.) 

Abney  has  described  some  lecture  experiments  on  color  mixturesi 
employing  for  this  purpose  a  modification  of  Maxwell's  color  box.  The 
spectrum,  instead  of  being  formed  on  a  screen^  is  received  ni>on  a  convex 
lens,  which  forms  an  image  of  the  face  of  the  prism  on  a  screen.  If  all 
the  light  from  the  prism  falls  ui>on  the  lens  this  image  is  colorless.  But 
by  interposing  a  screen  with  a  slit  in  the  spectrum  close  to  the  lens,  so 
as  ODly  to  allow  light  of  a  given  color  to  fall  on  the  lens,  the  image  ap- 
pears colored  with  that  light.  By  using  two  or  more  slits  mixtures  of 
different  lights  in  any  required  proportion  may  be  obtained.  {Nature^ 
July,  1886,  xxxn,  263.) 

4.  Interference  and  Polarization. 

Lummer  has  called  attention  to  the  fact  that  if  a  concave  mirror,  sil- 
vered over  its  whole  surface  excepting  a  small  place  the  size  of  the 
pupil,  be  made  to  reflect  the  light  of  a  lamp  burning  alcohol  saturated 
with  salt,  normally  upon  a  plate  of  plane  glass  with  parallel  iaceAy  the 
eye  placed  at  the  opening  when  adjusted  for  distant  objects  will  see 
the  plate  covered  with  a  great  number  of  concentric  rings  whose  centers 
are  at  the  foot  of  the  normal  from  the  center  of  the  pupil  on  the  plate. 
If  a  telescope  adjusted  for  parallel  rays  be  substituted  for  the  naked 
eye,  the  incidence  corresponding  to  each  of  these  rings  may  be  meas- 
Tured.  This  phenomena  has  been  observed  by  Haidinger  and  studied 
by  Mascart,  who  has  given  a  formula  giving  the  difference  of  path  of 
the  two  interfering  rays  as  a  function  of  the  incident  angle.  The  author 
suggests  this  method  to  detect  want  of  parallelism  in  glass,  the  rings 
being  then  irregular.  ( Wied.  Ann.y  xxin,  49 ;  J.  Phys.y  February,  1886, 
n,  IV,  90.) 

Moreland  has  described  a  mechanical  model  which  he  uses  to  illustrate 
the  phenomena  of  interference.  Two  blocks  cut  in  sine  curves  are  at- 
tached to  two  x>oints  by  strings  fastened  to  their  ends.  At  a  point  ex- 
actly i>erpendicular  to  the  center  of  a  line  joining  these  two  points  the 
waves  are  in  the  same  phase  and  reinforce  each  other.  By  moving  both 
blocks  either  way  a  position  is  reached  where  they  are  in  opposite 
phases  and  interfere.    {Am.  J.  Sci.y  January,  1886,  III,  xxix,  6.) 

Stokes  has  communicated  to  the  Koyal  Society  the  results  of  an  ex- 
tended investigation  of  the  brilliantly  colored  iridescent  crystals  of  po- 
tassium chlorate  sometimes  obtained  in  the  process  of  manufacture. 
He  regards  it  as  conclusively  proved  that  the  seat  of  the  color  is  in  a 
very  thin  twin  stratum,  and  he  entertains  little  or  no  doubt  that  the 
color  depends  in  some  way  on  the  different  orientation  of  the  planes  of 
polarization  in  the  two  components  of  a  twin  and  on  the  difference  of 
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retardation  of  the  two  polarized  pencils  which  traverse  the  thin  stratum. 
Anything  beyond  this  is  at  present  only  a  matter  of  speculation.  Only 
two  directions  are  indicated  in  which  to  look  for  a  possible  explanation; 
and  these  will  form  the  subject  of  further  investigation.  (NaturCy  April, 
June,  July,  1885,  xxxi,  565;  xxxn,  102,  224.) 

From  the  researches  of  ToUeus,  Landolt,  Schmitz,  and  others  it  is 
well  known  that  cane  sugar  and  many  other  substances  have  a  specific 
rotatory  power  which  varies  continuously  when  the  projwrtion  of  inactive 
liquid  is  increased.  •  For  sugar,  however,  the  diminution  is  very  feeble 
as  the  concentration  increases,  even  more  feeble  than  for  glucose.  With 
dilute  solutions  containing  1  to  5  jyer  cent,  of  sugar,  Hesse  had  found 
[a]o  =  08^  about,  a  number  rather  higher  than  is  obtained  with  more 
concentrated  solutions.  ToUens,  operating  upon  dilute  solutions  with 
a  polarimeter  of  great  sensitiveness,  has  completely  confirmed  his  earlier 
conclusions,  and  finds  that  whatever  be  the  concentration  the  formula 
[a]j,  =  6G-386  +  0-016035p—  0000398Gp«,  where  ji  is  the  weight  of  sugar 
in  100  of  solution,  always  represents  the  variations  of  rotatory  power.  It 
has  been  confirmed  on  solutions  containing  from  1  to  67  per  cent,  of 
sugar.    (Ber.  Berl.  Ohem.  Oes.j  xvii,  1751.) 

Madan  has  described  a  modification  of  Foucault's  and  of  Ahrens's 
polarizing  prisms.  Ahrens's  prism  is  made  of  three  wedges  of  Iceland 
spar  cemented  together  by  Canada  balsam.  The  optic  axis  in  the  two 
outer  wedges  is  parallel  to  the  refracting  edge,  while  in  the  middle 
wedge  it  is  perpendicular  to  the  refracting  edge  and  lies  in  a  plane  bi- 
secting the  refracting  angle.  By  using  three  prisms  the  middle  one 
may  be  given  a  very  large  angle,  and  yet  the  deviation  of  the  rays  may 
be  so  far  corrected  that  on  emergence  they  make  equal  angles  with  the 
central  line.  Nearly  in  contact  with  one  of  the  terminal  faces  of  the 
prism  a  prism  of  dense  glass  is  placed  of  such  an  angle  that  it  just  cor- 
rects the  deviation  of  one  of  the  rays,  and  also  achromatizes  it,  while 
it  increases  the  deviation  of  the  other  ray  to  such  an  extent  that  it  may 
be  practically  disregarded,  an  eye  even  when  very  close  to  the  prism 
perceiving  only  the  direct  beam.  {Phil.  Mag.j  January,  1885,  Y,  xix,  09.) 
Madan  finds  that  the  ordinary  ray  falls  on  the  second  surface  of  the 
middle  prism  of  thi^  combination  at  an  angle  greater  than  the  critical 
angle  and  is  therefore  totally  reflected  if  an  air  film  be  placed  between 
this  surface  and  the  following  one.  Moreover,  he  finds  that  the  devia- 
tion and  the  dispersion  can  be  almost  entirely  corrected  by  making  the 
third  prism  of  crown  glass  combined  with  a  prism  of  very  dense  flint 
glass  of  smaller  angle.  Its  field  is  28°.  {I^ature^  February,  1886,  xxxi, 
371.) 

ELECTRICITY. 

1.  Magnetism. 

Werner  Siemens  has  published  a  theory  of  magnetism  and  has  de- 
tailed  the  experiments  upon  which  it  is  based.  In  the  first  place,  the 
Amperian  theory  must  bo  extended  by  supposing  that  not  only  mag- 
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netic  sabstancesbat  aU  bodies,  as  well  as  empty  space,  are  filled  with  cir- 
cular corrents  of  very  small  dimensions  and  that  magnetic  substances 
differ  from  non-magnetic  substances  only  inasmuch  as  the  number  of  cir- 
cular currents  present  in  the  unit  volume  is  much  greater  in  the  first 
case  than  in  the  second.  All  magnetic  phenomena  may  then  be  referred 
to  the  property  of  the  electric  current  of  exerting  a  directive  force  upon 
the  molecular  solenoids  which  fill  all  space,  but  which  are  present  in 
greater  numbers  in  the  so-called  magnetic  bodies,  which  place  their  axes 
at  right  angles  to  its  direction  and  tend  to  bring  them  into  closer  con- 
centric attraction  circles.  The  magnitude  of  this  rotation  of  the  axes, 
depends,  on  the  one  hand,  on  the  magnitude  of  the  directive  or  mag- 
netizing force,  and,  on  the  other  hand,  on  the  number  of  the  molecular 
circuits  pre-existing  in  the  unit  volume,  for  which  condition  the  term 
"magnetic  conductivity"  maybe  employed,  or  that  of  J^  magnetic  resist- 
ance" for  its  reciprocal  value.  Since  a  magnetizing  force,  acting  upon 
Ihe  molecular  magnets  only,  exerts  a  perceptible  influence  on  the  rota- 
tion apart  from  each  other  of  the  paired  elementaiy  magnets  when  all 
the  neighbors  in  the  magnetic  circuit  follow  the  motion  and  so  are  able 
to  produce  a  closed  system  of  equilibrium  capable  of  mutual  attraction, 
it  follows  that  the  rotation  directly  produced  by  the  magnetizing  force 
must  be  very  small  in  comparison  with  the  mutual  strengthening  of  the 
rotation  in  the  closed  magnetic  circuit.  The  magnetic  moment  pro- 
duced must  thus  be  essentially  the  product  of  the  mutual  strengthening 
of  rotation  of  which  the  magnetizing  force  is  the  cause.  ( Wied.  Ann., 
xxrv,93;  Phil.  Mag.,  April,  1885,  Y,  xix,  237;  J.  Phys.,  September,  1885, 
II,  rv,  426.) 

Bosanquet  has  published  a  series  of  magnetic  measurements  made  to 
test  his  theory  of  magnetism.  His  formulas  suppose  that  each  molecule 
has  one  and  only  one  axis  of  transmission  (like  a  bead  with  a  hole  in  it)- 
The  axis  is  capable  of  transmitting  a  certain  number  of  lines  of  force 
and  no  more,  and  the  molecular  permeability  is  proportional  to  the 
defect  of  saturation.  (If  the  hole  in  the  bead  be  packed  with  thin 
wires  the  aperture  remaining  is  represented  by  the  number  of  wires 
that  remain,  to  be  got  in.)  Begarding  magnetism  as  a  motion  or  dis- 
placement, whether  dynamic  or  static,  we  may  thus  speak  of  the  molec- 
ular i>ermeability  as  a  coefficient  of  freedom  within  the  molecule.  The 
reciprocal  of  the  coefficient  of  the  forces  which  tend  to  prevent  the  ro- 
tation of  the  molecule  as  a  whole  may  be  spoken  of  as  a  coefficient  of 
freedom  without  the  molecule.  The  product  of  these  two  coefficients 
by  a  constant  is  a  characteristic  of  a  given  approximate  state  of  a  given 
piece  of  metal.  As  between  the  hard  steel  and  the  iron  the  product  of 
the  coefficients  of  freedom  is  proportional  to  the  maximum  permeability. 
In  soft  steel  the  molecular  forces  are  chiefly  extra-molecular,  the  free- 
dom intra-molecular ;  in  hard  steel  the  reverse  is  true.  In  soft  iron 
the  average  intra-molecular  freedom  is  much  greater  than  in  hard  steel, 
the  extra-molecular  freedom  about  the  same.    In  soft  steel  the  extra- 
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molccalar  freedom  is  mncli  diminished,  the  intra-molccolor  freedom  is 
moderate  or  high.  His  figures  show  a  maximum  {permeability  for  cast 
iron  of  170  to  250,  for  malleable  cast  iron  of  700  to  800,  of  wrought  iron 
of  1,800  to  2,500,  and  of  charcoal  iron  of  2,900  to  3,000.  Hence  the  iuTer- 
once  that  ordinary  cast  iron  is  wholly  unfit  for  use  in  dynamo  machines. 
Malleable  cast  ii*on  is  an  improvement,  but  is  still  very  far  inferior  to 
wrought  iron.  {Phil.  Mag.j  January,  February,  May,  October,  1886,  V, 
XIX,  57,  73,  333,  XX,  318.) 

Lippmann  has  suggested  a  simple  method  by  which  the  u^agnetio  po- 
tential  of  a  system  of  coils  may  be  obtained  without  calculation.  The 
three  coils,  ^,  /3y  and  y^  arc  so  placed  at  the  summits  of  an  equilateral 
triangle  that  their  axes  may  form  the  three  sides  of  an  equilateral  tri- 
angle, ABC.  The  variation  of  magnetic  potential  due  to  this  system, 
and  taken  from  B  to  G,  is  exactly  equal  to  the  product  ^ftnij  %  being 
the  current  strength  and  n  the  number  of  turns  in  each  coil.  In  order 
to  demonstrate  this  it  is  sufficient  to  remark  that  if  the  integral  of  the 
magnetic  actions  exerted  by  the  coil  a  considered  by  itself  be  taken 
along  the  contour  of  the  triangle  ABC,  this  integral  is  exactly  equal 
to  4;m»,  because  the  contour  of  the  triangle  is  a  closed  line.  On  the 
other  hand,  the  action  exerted  by  a  on  the  side  GA  may  be  replaced  by 
the  action  at  y  ojf,  the  side  BO,  or  the  action  of  a  on  the  side  OA  may 
be  replaced  by  the  action  of  /3  upon  the  side  BO,  so  that  finally  the 
action  of  the  system  of  the  three  coils  on  the  side  BO  is  equal  to  the 
sum  of  the  actions  exerted  by  a  on  the  three  sides  of  ABO,  i.  6.,  to 
4;mi,  as  above.    (J.  PAy«.,  October,  1885,  II,  iv,  448.) 

Ewiog  has  communicated  to  the  Boyal  Society  the  results  of  an  ex- 
tended investigation  into  magnetic  susceptibility,  and  the  influence 
upon  it  of  various  conditions,  such  as  vibration,  permanent  strain,  tem- 
perature, and  the  like;  the  experimenta having  been  made  in  the  labor- 
atory of  the  University  of  Tokio.     (JTaticre,  January,  1885,  xxxi,  304.) 

Bakmetieff  has  studied  the  conditions  of  the  production  of  heat  by 
alternate  magnetizations  in  a  straight  wire  of  iron,  measuring  the  heat 
by  means  of  a  thermo-junction,  so  that  the  greater  heating  in  the  middle 
X)ortions  of  the  straight  magnet  and  the  equality  of  heating  in  all  parts 
of  the  annular  magnet  could  be  readily  observed.  The  proportionality 
of  the  heating  to  the  square  of  the  temporary  magnetism  was  not  con- 
firmed ;  on  the  contrary,  the  author  advances  another  law,  i,  e.,  that  the 
elevation  of  temperature  of  the  iron  by  intermittent  magnetization  is 
proportional  to  the  product  of  the  magnetizing  force  and  the  magnetic 
moment.  The  greatest  elevation  of  temperature  observed  corresponds 
to  a  magnetizing  force  more  than  sufficient  to  saturate  the  iron ;  hence 
the  author  concludes  that  it  is  the  increase  in  the  motion  of  the  molec- 
ular magnets  during  magnetization  which  is  most  important  in  the 
production  of  heat.  (J.  Soc.  Phys.  Chim.  Ruuse^  xvi,  81,  257 ;  J.  Phys,^ 
December,  1885,  II,  iv,  593.) 
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Fossati  has  shown  that  the  common  impression  that  the  strength  of 
a  horse-shoe  steel  magnet  is  increased  by  hanging  it  up  and  gradually 
increasing  the  weights  hung  on  its  keeper  is  entirely  an  error,  the  in- 
crease in  portative  force  being  the  same  whether  the  magnet  be  weighted 
or  not.  This  increase  is  in  all  cases  much  less  than  is  supposed ;  and 
its  variation  is  accompanied  by  a  corresponding  variation  in  distribu- 
tion. {II  Nuovo  Cimento.j  XV,  158, 232 ;  J.  PAy«.,  December,  1885,  II,  rv, 
565.) 

Barus  and  Strouhal  have  published,  as  the  fourteen^  Bulletin  of  the 
U.  S.  (Geological  Survey,  an  extended  memoir  on  the  physical  charac- 
teristics of  the  iron  carburets;  more  particularly  on  the  galvanic,  ther- 
mo-electric, and  magnetic  properties  of  wrought  irou,  steel,  aud  cast 
iron  in  different  states  of  hardness,  together  with  a  physical  diagram  for 
the  classification  of  iron  carburets.  With  reference  to  steel,  the  authors 
say :  "  The  difference  between  the  logarithms  of  the  respective  values  of 
thermo-electric  hardness  for  the  same  carburation  passes  through  a 
pronounced  maximum  definiug  a  carbide,  the  mechanical  properties  of 
which  are  those  of  a  type  steel  and  may  be  fully  given  thus :  Let  each 
member  of  the  whole  series  of  iron  carburets  be  suttjected  successively 
to  the  following  operations :  I,  A  process  of  very  slow  cooling  from  a  given 
temperature  in  red  heat ;  II,  a  process  of  most  rapid  cooling  possible  from 
the  same  temperature.  If  now  the  carburets  be  examined  with  reference 
to  the  hardness  produced  in  the  two  istances  there  will  be  found  among 
them  a  certain  unique  member  whose  properties  are  such  that  while 
process  I  has  more  nearly  identified  it  with  pure  soft  iron,  process  II  will 
have  moved  it  farther  away  from  this  initial  carburet  than  is  simulta- 
neuosly  the  case  with  any  other  iron-carbon  product ;  a  unique  member, 
in  other  words,  which  is  capable  of  occurring  in  the  greatest  number  of 
states  of  hardness  relative  to  the  soft  state  possible.  To  the  said  prod- 
uct the  term  <  steel'  is  to  be  applied." 

Perkins  has  made  an  investigation  on  the  variation  of  the  magnetic 
permeability  of  nickel  at  different  temperatures  and  has  plotted  the  re- 
sults obtained.  The  curves  show  that  at  the  first  all  the  magnetism  is 
temporary.  The  i>ermeability  rises  to  a  maximum  at  about  the  same 
place  as  that  of  total  magnetization,  then  falls  less  rapidly  and  approaches 
the  total,  though  it  is  evident  that  it  can  never  reach  it,  since  the  perma- 
nent magnetism  cannot  be  less  for  a  high  magnetizing  force  than  for  a 
lower  at  any  given  temperature.  {Am.  J,  Sci.y  September,  1885,  III, 
XXX,  218.) 

Hurion  has  examined  and  confirmed  the  statement  of  Bighi  that  the 
electric  resistance  of  bismuth  increases  when  this  metal  is  subjected'to 
the  action  of  an  electro-magnet.  From  his  experiments  he  concludes 
that  the  variation  in  the  resistance  of  bismuth  under  these  circumstances 
arises  in  great  part  from  the  mechanical  action  exerted  by  the  magnetic 
field  on  the  metal.    However,  it  seems  that  the  variation  of  the  resist- 
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ance  is  a  little  more  rapid  than  this  mechanical  action.    (J.  Phys.,  April, 
1885,  II,  IV,  171.) 

Topler  has  suggested  the  use  of  the  balance  in  measuring  the  quan- 
tity MH  in  determining  the  horizontal  component  of  the  earth's  mag- 
netism. For  this  purpose  a  magnetized  bar  is  fixed  perpendicularly  to 
the  brass  beam  of  a  balance  in  place  of  the  ordinary  pointer.  Weights 
are  placed  in  the  scale  pans  in  order  to  make  the  axis  of  the  magnet 
vertical  when  the  plane  of  oscillation  is  in  the  magnetic  meridian.  The 
balance  is  then  turned  through  180^  and  again  the  axis  is  adjusted  to 
verticality  by  shifting  the  weights.  MH  is  then  equal  to  J  (Qr— Q2)  1 7 
in  which  I  is  the  length  of  that  arm  of  the  beam  to  which  the  weights 
Qi  and  Qa  have  been  added.  The  author  details  the  precautions  neces- 
sary to  insure  accuracy,  and  claims  xsW  ^  ^^^  limit  of  precision  of  the 
method.    ( Witd.  Ann.j  xxi,  158;  J.  Phys.j  December,  1885,  II,  iv,  587.) 

Gray  has  described  the  methods  in  use  in  the  laboratory  of  the  Univer- 
sity, Glasgow,  for  determining  the  value  of  the  earth's  horizontal  com- 
ponent. Experiments  to  determine  tbe  effect  of  length  and  hardness 
on  the  induction  coefiicient  of  the  deflector  magnets  show  that  the 
length  of  the  magnets  should  be  at  least  forty  times  their  diameter  and 
that  they  should  bo  made  as  hard  as  possible.  The  results  are  given 
in  a  table.     {Phil.  Mag.^  December,  1885,  Y,  xx,  484.) 

2.  Ulecfrio  Generators. 

The  paper  on  the  seat  of  tbe  electro-motive  forces  in  the  voltaic  cell 
with  which  Lodge  opened  the  discussion  of  this  subject  at  the  Montreal 
meeting  of  the  British  Association  has  appeared  in  full,  and  is  a  most 
valuable  and  impartial  r6sum6  of  the  history  of  this  important  subject, 
and  an  able  argument  in  favor  of  the  views  that  the  apparent  difference 
of  x^otential  of  copper  and  zinc  is  in  fact  the  sum  of  a  copper-air  and  a 
zincair  contact  difference.  (Proc.  British  Assoc,  for  1884,  404;  Proc. 
Soc.  Teleg.  En{j.  and  EleCj  xiv,  18G;  Phil.  Mag.y  March,  April,  May, 
June,  October,  1885,  V,  xix,  153,  254,  340,  487;  xx,  372.) 

Kooseu  has  constructed  a  form  of  battery  based  on  tbe  depolarizing 
action  of  bromine.  It  consists  of  a  glass  jar  having  a  narrow  prolonga- 
tion at  its  lower  portion  to  contain  the  bromine,  above  which  is  a  porous 
plate  supporting  a  porous  cup  containing  a  rod  of  amalgamated  zinc. 
A  platinum  wire  traversing  the  porous  plate  makes  communication 
with  the  bromine.  The  upper  portion  of  the  jar  is  filled  with  dilute 
sulphuric  acid,  on  which  rests  a  thin  layer  of  petroleum  to  prevent  the 
escape  of  the  bromine  vapors  into  the  atmosphere.  The  electro-motive 
force  of  the  combination  is  1*9  volts  and  becomes  somewhat  higher  if 
the  platinum  is  replaced  by  carbon.  The  internal  resistance  is  consid- 
erable, but  the  battery  is  very  constant.  ( Wied.  Ann.y  xxni,  348 ;  J. 
Phys.y  August,  1885,  II,  rv,  373.) 

Von  Helmholtz  has  constructed  a  modified  form  of  Daniell  cell,  which 
consists  of  a  deep  glass  goblet,  in  the  bottom  of  which  is  a  copper  spiral 
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comiected  with  a  platinam  wire  insnlated  in  a  glass  tube  and  reaching 
to  the  sorface.  The  spiral  is  coyered  with  copper  sulphate  solution, 
which  can  be  replaced  by  fresh  solution  poured  in  through  a  funnel 
reaching  to  the  bottom.  On  this  solution  lies  a  solution  of  zinc  sulphate 
in  which  the  zinc  cylinder  is  plax^ed.  'A  siphon  whose  outer  leg  is 
directed  from  below  upwards  dips  into  the  liquids  as  far  as  the  bound- 
ing plane,  so  that  on  pouring  in  fresh  copper  solution  only  the  colorless 
supernatant  zinc  solution  flows  ofL  The  upper  solution  is  by  this  means 
kept  free  of  copper,  although  after  awhile  some  copper  was  found  to  be 
precipitated  upon  the  zinc  cylinder,  not  suflicient,  however,  to  impair 
the  constancy  of  the  cell.  {NaturCj  January,  1885,  xix,  308 ;  Am.  J.  Sci.y 
March,  1885,  III,  xxix,  257.)  . 

Hayes  and  Trowbridge  have  investigated  by  a  photographic  method 
the  irregularities  which  occur  in  the  action  of  galvanic  batteries,  and 
have  sought  to  ascertain  the  cause  thereof.  Since  batteries  in  which 
there  is  no  porous  paiiition  do  not  show  irregularities,  while  those  con- 
taining porous  cups  all  give  more  or  less  marked  variations,  the  authors 
believe  that  these  irregularities  are  due,  first,  to  a  clogging  of  the 
pores  of  the  partition  by  some  product  of  the  action,  and,  second,  to 
electrical  osmose ;  the  undulations  being  due  to  the  former  cause,  and  the 
fluctuations,  which  are  superposed  upon  the  undulations,  to  the  latter. 
A  cup  of  very  dense  earthenware  gives  both  undulations  and  fluctuations, 
while  one  which  was  very  porous  gave  fluctuations  without  undulations. 
Since,  as  Wiedemann  has  shown,  a  porous  cup  increases  the  amount  of 
metal  transported  to  the  negative  pole  and  diminishes  the  quantity  of 
acid  at  the  positive  pole,  a  battery  containing  a  small,  thick  cup  and 
giving  a  strong  current  will  possess  a  maximum  force  tending  to  drive 
the  liquid  and  base  from  the  positive  pole  and  to  caui^ea  corresponding 
decrease  in  the  current  strength.  Hence  the  partition  should  be  made 
of  as  large  surface  dimensions  as  possible,  and  should  be  made  of  very 
I>orous  material.    {Am.  J.  Sci.j  July,  1885,  III,  xxx,  34.) 

It  follows,  as  a  consequence  of  the  law  of  the  conservation  of  energy, 
as  has  been  shown  by  Yon  Helmholtz  and  Thomson,  that  the  electro-mo- 
tive force  of  non-polarizing  batteries  is  proportional  to  the  energy  of 
the  reactions  developed  in  them  by  the  passage  of  the  current  and  may 
be  calculated  from  these  reactions.  To  make  this  i)roposition  incontest- 
able it  is  necessary  that  the  total  chemical  energy  of  the  battery  should 
be  converted  necessarily  into  electric  energy.  The  theoretical  discus- 
sion of  this  question  has  been  recently  made  by  Yon  Helmholtz,  and 
Czapski  has  undertaken  to  investigate  experimentally  the  following  re- 
sults drawn  from  Yon  Helmholtz's  conclusions :  The  batteries  which  do 
not  transform  all  the  chemical  energy  into  electrical  energy  are  those 
the  electro-motive  force  of  which  decreases  as  the  temperature  rises, 
and  thoje  which  produce  an  electrical  energy  in  excess  of  their  calorific 
energy  are  those  in  which  the  electro-motive  force  increases  with  the 
temperature.    Ozapski's  results  confirm  in  general  this  theory  of  Von 
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Helmholtz.    ( Wied.  Ann.j  xxi,  209 ;  J.  Phys.j  December  1885,  II,  iv, 
678.) 

Bidwell  has  constructed  a  voltaic  cell  having  a  solid  electrolyte.  He 
exhibited  to  the  London  Physical  Society  a  cell  consisting  of  plates  of  sil- 
ver and  copper,  between  which  was  contained  a  mixture  of  one  part  of  cop- 
per sulphide  and  five  of  sulphur.  The  electro-motive  force  was  0*07  volt 
and  the  internal  resistance  6,537  ohms,  and  the  current  readily  deflected 
the  needle  of  a  reflecting  galvanometer  so  as  to  throw  the  light  off  the 
scale.  A  second  cell  was  made  with  a  copper  plate  on  which  copper  sul- 
phide had  been  pressed  and  a  silver  plate  resting  on  silver  sulphide  on  the 
surface  of  the  copper  sulphide.  The  silver  plate  was  brushed  over  with  a 
dilute  solution  of  sulphur  in  carbon  disnlphide  and  then  heated  till  the 
free  sulphur  was  driven  off.  On  putting  the  cell  together  it  produced  a 
eurrent  of  6,800  micro-amperes  through  an  external  resistanceof  0*2ohm. 
The  copper  and  silver  plates  were  each  2^  by  2  inches,  and  the  thickness  of 
the  two  layers  of  sulphide  0.05  inch.  The  electro-motive  force  of  the  cell 
is  0*053  volt,  and  its  internal  resistance  is  therefore  about  7  ohms. 
{Mature J  August,  1885,  xxxii,  345;  Phil  Mag.j  October,  1885,  V,  xx, 
328.) 

The  interesting  subject  of  the  behavior  of  selenium  to  light  as  regards 
its  electric  resistance  has  been  examined  by  several  investigators.  Wer- 
ner Siemens  has  described  the  electro-motive  action  of  certain  selenium 
cells  sent  to  him  by  Fritts,  who  first  observed  in  them  the  fa<5t  that, 
when  placed  in  circuit  with  a  galvanometer,  an  electric  current  flowing 
from  the  gold  leaf  to  the  base  plate  was  generated  by  the  action  of 
light.  Siemens  confirms  this  observation  and  regards  it  as  of  the  great- 
est scientific  importance.  Since  obscure  thermal  rays  are  without  effect, 
the  action  cannot  be  a  thermo-electric  one.  Moreover,  the  electro-motive 
force  developed  is  proportional  to  the  intensity  of  the  light.  He  con- 
cludes, therefore,  that  "  here  we  meet  for  the  first  time  with  an  instance 
of  the  direct  conversion  of  the  energy  of  light  into  electrical  energy'.'' 
(Ber.  AJc.  Berlj  February,  1885,-  Phil.  Mag,^  April,  1885,  V,  xix,  315; 
Am.  J.  Sci.^  June,  1885,  III,  xxix,  495.) 

Bidwell  has  investigated  very  carefully  the  phenomena  of  selenium 
cells  and  is  disposed  to  regard  the  change  of  resistance  by  the  action 
of  light  as  a  phenomenon  of  electrolysis.  Since  the  selenium  in  the 
cells  has  always  undergone  a  prolonged  heating  in  contact  with  the  me- 
tallic terminals,  selenides  of  these  metals  may  exist  within  the  selenium, 
forming  a  kind  of  network,  thus  affording  the  conducting  material 
throughout  the  mass.  A  cell  constructed  of  silver  wires  and  sulphur 
containing  some  silver  sulphide  was  sensitive,  its  resistance  being  re- 
duced to  one-third  by  burning  a  piece  of  magnesium  wire  near  it.  In 
the  electrolysis  of  silver  sulphide,  however,  sulphur  itself  would  be  de- 
posited on  the  metallic  plate,  and  the  resistance  would  be  enormously 
increased,  unless  under  the  action  of  light  this  sulphur  united  with  the 
silver.    Moreover,  he  finds  the  specific  resistance  of  selenium  to  be  2,500 
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megohms,  a  value  very  much  higher  than  that  in  the  cells,  thus  sug- 
gesting the  formation  of  selenides  which  act  as  conducting  bodies. 
{Phil.  Mag.^  August,  1885,  V,  xx,  178 ;  Nature^  June,  July,  1886,  xxxii, 
167,  215;  Am.  J.  Sci.j  October,  1885,  III,  xxx,  313.) 

The  Clamond  thermo-battery  has  been  improved  in  the  details  of  its 
construction  and  its  efficiency  increased.  A  model  made  up  of  one  hun- 
dred and  twenty  pairs  gave  an  electro-motive  force  of  8  tolts  and  had 
an  internal  resistance  of  only  3-2  ohms.  Another  battery,  containing 
sixty  pairs,  gave  an  electro-motive  force  of  3*0  volts  and  an  internal  re- 
sistance of  only  0*65  ohm.  Both  batteries  consumed  about  the  same 
amount  of  gas,  about  180  liters  per  hour.  {Am.  J.  Soi.^  June,  1885,  III, 
XXIX,  495.) 

Kayser  has  given  to  the  Berlin  Physical  Society  an  account  of  the 
measurements  he  has  made  on  an  improved  form  of  Noe  thermo-elec- 
tric generator,  differing  from  the  old  one  in  the  fact  ths^t  the  bars  of  the 
bismuth  alloy  are  now  connected  by  strips  of  an  alloy  offering  greater 
resistance  to  heat  than  did  the  wires  formerly  used.  The  resistance  at 
the  ordinary  temperature  was  0*0  Siemens  unit  and  rose  as  the  gas  con- 
sumption increased  to  about  1*2  s.  u.  when  this  consumption  was  60<*' «. 
.per  hour.  The  curve  of  electro-motive  force  formed  a  straight  line. 
As  to  the  cost  of  generating  electricity  in  this  way,  a  current  of  one 
•ampere  for  an  hour  cost  about  one  pfennig,  whereas  with  the  Bunsen 
cell  the  cost  is  about  three  times  as  great.  {Nature j  Januarj^  1885,  xxxi, 
308.) 

Von  Waltenhofen  has  observed  that  if  an  electric  current  from  any 
source  whatever  be  passed  through  an  ordinary  thermo-electric  ele- 
ment, and  then  the  element  be  put  on  a  closed  circuit,  a  current  will  be 
obtained  contrary  in  direction  to  the  exciting  current.  This  inverse 
current  results  of  course  from  the  difference  of  temperature  produced 
by  the  current  at  the  junctions  in  virtue  of  the  Peltier  effect.  If,  how- 
ever, the  ordinary  thermo-electiic  element  be  replaced  by  a  dissymetric 
thermopile,  like  the  Noe  battery,  it  will  be  observed  that,  according  to 
the  direction  of  the  current  sent  into  it,  the  intensity  of  the  secondary 
current  will  vary,  but  its  direction  will  remain  the  same.  It  is  therefore 
independent  of  the  direction  of  the  charging  current.  ( Wied.  Ann.,  xxi, 
360 )  J.  Phya.j  December,  18155,  II,  iv,  672.) 

3.  Electrical  Units  and  Measurements. 

Jamieson  has  presented  a  paper  to  the  Society  of  Telegraph  Engineers 
and  Electricians  upon  electrical  definitions,  nomenclature,  and  notation, 
calling  attention  to  the  very  considerable  confusion  of  the  electrical 
vocabulary  in  consequence  of  the  rapid' progress  of  electrical  science,  a 
variety  of  terms  being  used  to  express  the  same  idea  on  the  one  hand 
and  on  the  other  the  same  term  being  used  in  many  different  senses. 
He  suggests  how  these  names  should  be  restricted,  and  gives  a  set  of 
^symbols  for  them  by  which  they  should  always  be  represented  in  for- 
H.  Mis.  15 40 
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mulas.  The  society  was  asked  to  appoint  a  committee  to  take  this  sub- 
ject into  consideration  and  to  act  with  a  similar  committee  already  ap- 
pointed by  the  Soci^t6  Internationale  des  Eleciriciens.  (Proc,  Soc.  Teleg. 
Eng.  and  Elec.^  xiv,  297 ;  Nature.  June,  1885,  xxxn,  184.) 

The  British  Association  committee  on  electrical  standards  reported 
at  the  Aberdeen  meeting,  through  the  secretary,  that  they  had  had  con- 
structed a  series  of  coils  to  serve  as  standards  in  terms  of  the  legal 
(Paris)  ohm,  assuming  this  ohm  to  be  1*0112  B.  A.  unit.  These  stand- 
ards, ten  in  number,  had  been  carefully  compared  with  each  other,  by 
the  methods  already  described  in  reports  of  the  committee,  and  also 
with  mercury  tube  resistances  prepared  by  Benoit,  of  Paris.  The  legal 
ohm  standards  as  constructed  by  the  committee  exceed  those  constructed 
in  Paris  by  0*00049  legal  ohm.  Standards  of  electro-motive  force  and  of 
capacity  should  also  be  issued  by  the  committee,  in  their  opinion.  (Nor 
turey  October,  1885,  xxxn,  52S.) 

Klemencic  has  determined  the  ratio  between  the  electro-static  and 
the  electro-magnetic  systems  of  units  by  the  following  method :  The 
current  of  a  battery  of  9  to  15  Daniell  cells  is  made  to  charge  a  condenser 
which  is  then  discharged  through  the  wire  of  a  galvanometer.  The  per- 
manent deviation  which  ^sults  from  these  continuous  discharges  is 
noted,  as  well  as  the  arc  of  impulsion  of  the  galvanometer  under  the  in- 
fluence of  the  direct  current  from  the  battery.  The  capacity  of  the  con- 
denser is  then  calculated  in  electro-magnetic  measure.  The  value  in 
electro-static  measure  is  deduced  from  the  theory  of  Kirchhoff.  In  other 
experiments  the  battery  charges  the  condenser,  and  at  the  same  time 
acts  upon  a  differential  galvanometer  thrgugh  one  of  its  coils  placed  in 
shunt  circuit.  The  discharge  of  the  condenser  traverses  the  second 
wire  and  the  resistances  are  so  regulated  that  there  is  no  deviation. 
The  author  gives  as  the  value  of  the  constant  v  of  Maxwell,  3*0188  x 
10^®  cm.  sec.    {Ber.  AJc.  Wien.j  1884, 88;  J.  Phys.,  April,  1885,  II,  rv,  183.) 

Fletcher  has  determined  the  value  of  the  B.  A.  unit  of  resistance  in 
terms  of  the  mechanical  equivalent  of  heat,  and  has  obtained  the  value 
0*9904  earth  quadrants  per  second.  The  method  consisted  in  simul- 
taneous thermal  and  electrical  observations  of  the  energy  expended 
by  an  electrical  current  in  a  coil  of  wire  immersed  in  a  calorimeter. 
{Am.  J.  'Sci.j  July,  1885,  III,  xxx,  22.) 

Himstedt  has  published  the  results  of  his  determination  of  the  ohm 
made  by  a  method  suggested  by  him  in  1884.  The  constant  deviations 
of  a  magnetic  needle  in  the  same  galvanometer,  produced  in  the  one 
case  by  means  of  induction  currents  passing  in  the  same  direction 
through  the  galvanometer  at  the  rate  of  n  per  second,  and  in  the  other 
by  means  of  a  constant  current  whose  strength  is  a  known  fraction  oi 
the  inducing  current,  are  carefully  observed,  and  from  the  data  thus 
obtained  the  resistance  can  be  calculated.  The  lowest  value  obtained 
for  the  resistance  of  the  Siemens  unit  was  0*94323  and  the  highest 
0*94380  ohm,  the  mean  being  0-9435C  ohm.    Hence  1  ohm  is  equiva- 
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lent  to  tho  resistance  of  a  mercary  colamn  having  a  section  of  1  square  ^ 
millimeter  and  a  length  of  105-98  centimeters  at  0^  centigrade.    {PhiL 
Mag.^  November,  1885,  V,  xx,  417.) 

Wild  gives  from  his  measurements  the  number  0*94315  ohm  for  the 
value  of  1  Siemens  unit,  and  therefore  gives  106*027  centimeters  as  the 
length  of  the  mercury  column  representing  tho  ohm  at  0^.  {Am.  J.  Sci.y 
February,  1885,  III,  xxix,  168.) 

Because  of  the  importance  of  having  as  little  heating  as  x>ossible  ii> 
all  instruments  for  electric  measurement,  the  question  has  arisen  whether 
the  coils  of  such  instruments  should  be  made  of  German-silver  wire  or 
of  copper  wire  or  partly  of  both,  and  how  the  diameters  of  the  wire  should 
vary  in  different  parts  of  the  coil.  Ayrton  and  Perry  have  investigated 
the  conditions  that  make  this  heating  error  a  minimum  with  cylindrical 
coils  of  given  internal  and  external  radii,  and  have  reached  the  conclu- 
sion that  the  wire  should  be  of  copper  and  that  the  increase  of  cross- 
section  proceeding  from  tho  center  should  bo  x=zXo  r^-*.  Other  points  in 
connection  with  these  instruments  were  discussed.  {Nature^  July,  1885^ 
XXXII,  215.) 

Fleminghas  constructed  a  standard  Daniellcell,  consisting  of  a  U  tube^ 
in  the  two  limbs  of  which  are  the  two  solutions  of  copper  sulphate  and 
zinc  sulphate  of  the  same  specific  gravity.  Electrodes  made  of  freshly 
electro-deposited  copper  and  pure  zinc  that  has  been  twice  distilled  dip 
into  the  two  limbs.  The  electro-motive  force  of  this  cell  is  1.103  volts^ 
and  the  variation  with  temperature  is  practically  nil.  The  variouscon- 
ditions  affecting  tho  electro-motive  force  of  this  cell  were  carefully  studied* 
(Phil.  Mag.,  August,  1885,  V,  xx,  126 ;  Nature^  July,  1885,  xxxn,  263.) 

neselius  has  designed  an  amx)eremeter  founded  on  the  phenomenon 
of  Peltier.  A  thermo-eloctric  battery  of  12  iron-German  silver  elements, 
in  tho  form  of  wires  2'3"»'"  in  diameter,  is  so  arranged  that  the  opposite 
junctions  are  contained  in  two  vessels  which  form  the  reservoirs  of  a 
differential  air  thermometer.  A  current  passed  through  the  battery  heats 
the  even  junctions  and  cools  tho  uneven  ones,  or  vice  versa;  and  this 
causes  a  change  of  level  in  the  thermometer  proportional  to  the  inten- 
sity of  the  current,  eliminating  tho  heating  of  the  conductors.  One 
division  on  tho  scale  of  his  apparatus  corresponds  to  0*66  ampere.  (J* 
Soc.  Phi/8.  Chim.  Russej  xvi,  452 ;  J.  PAy«.,  December,  L885, 11,  rv,  587.) 

Eosenthal  has  devised  a  galvanometer  of  great  range  and  great  sensi- 
tiveness, the  needle  of  which  is  a  horseshoo  magnet  suspended  by  a 
long  fiber  attached  to  its  neutral  point.  The  poles  of  the  magnet  are 
provided  with  horizontal  pole  pieces  which  are  quadrantal  arcs  of  a 
circle  tho  center  of  which  lies  in  the  axis  of  suspension  of  tho  horseshoe. 
These  polo  pieces  can  play  within  the  axis  of  two  galvanometer  bobbins 
placed  on  opposite  sides  of  tho  vertical  suspension  plane  when  this 
plane  coincides  with  tho  magnetic  meridian.  When  an  electric  current 
passes  through  tho  coils  these  polo  pieces  are  respectively  drawn  in  or 
repelled  by  tho  two  bobbins.    In  this  way  the  poles  of  the  magnet  can 
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|be  brought  very  near  the  center  of  the  coils.  Without  the  exterior 
magnet,  0*1™™  deflection  at  a  scale  distance  of  2'7  meters  corresponds 
to  54  X  10"^°  ampere;  with  this  magnet,  to  12  x  10~*^  ampere.  With 
a  German-silver  and  iron  couple  a  difl:erence  of  10^  between  the  junc- 
tions gave  a  deflection  of  120°»™  through  1,000  ohms.  {Wied.  Ann.^ 
XXIII,  677 ;  Am.  J.  8ci.j  February,  1885,  III,  xxix,  167.) 

Anthony  has  devised  a  large  tadgent  galvanometer  for  the  laboratory 
of  Cornell  University  as  a  standard  instrument  for  the  measurement  of 
heavy  currents  and  for  the  direct  calibration  of  commercial  measuring 
apparatus.  It  has  four  circles,  two  of  w*hich  are  2  meters  in  diameter 
and  two  are  1*6  meters,  mounted  on  the  plan  of  Von  Helmholtz  at  dis- 
tance^t  apart  equal  to  their  radii,  and  made  of  rods  of  copper  0-75  inch 
in  diameter.  The  needle  is  suspended  by  a  silk  fiber  and  is  inclosed  in  a 
mass  of  copper,  which  serves  as  an  efl'ectual  damper  and  enables  readings 
to  be  made  very  rapidly.  A  special  arrangement  of  mirrors  and  tele- 
scopes permits  the  reading  of  the  deflections  in  angular  measure  on  a 
circle  50  inches  in  diameter  to  within  0-3  of  a  minute  of  arc.  The  cop- 
per conductors  are  mounted  on  a  brass  framework  a<^urately  turned 
and  adjusted  and  the  dimensions  are  all  known  within  one  five- thou- 
sandth part.  For  the  measurement  of  currents  there  are  two  circles,  each 
1'5  meters  in  diameter  and  each  having  two^conductors,  together  com- 
prising seventy-two  turns  of  !No.  12  copper  wire.  (Electrician  and  Elec- 
trical Engineer^  October,  1885,  iv,  372 ;  I^ature,  October,  1885,  xxxn,  634.) 

Mather  has  suggested  the  calibration  of  a  galvanometer  by  a  constant 
current  as  follows :  A  current  is  passed  through  its  coils,  and  the  instru- 
ment is  turned  through  any  angle  and  the  deflection  6  noted.  The 
cuiTent  is  broken,  and  the  needle  swings  back  into  the  meridian,  pass- 
ing through  an  angle  d.  This  operation  is  repeated  with  the  same  cur- 
rent, the  galvanometer  being  in  various  positions;  and  a  curve  is  drawn 
showing  the  relation  between  sin  ^  4-  sin  ^  and  the  corresponding  values 
of  d.  When  now  the  instrument  is  used  in  its  normal  position  it  is 
obvious  that  a  current  producing  a  deflection  d  of  the  needle  is  propor- 
tional to  the  value  of  sin  ^-i-sin  ^  corresponding  to  6  obtained  in  the 
calibration  experiment ;  and  this  value  can  be  read  off  directly  from  the 
curve.    (Nature J  December,  1886,  xxxiii,  166.) 

Trowbridge,  while  in  general  preferring  the  electro-dynamometer  in 
the  form  devised  by  him  to  his  cosine  galvanometer  (described  in  1871) 
for  the  measurement  of  strong  currents,  yet  has  suggested  a  method  of 
using  the  latter  instrument  which  removes  most  of  the  objections.  The 
galvanometer  is  so  mounted  that  its  compass  is  at  the  center  of  a  large 
circle  of  wire  the  plane  of  which  is  vertical  and  in  the  plane  of  the 
needle.  When  the  strong  current  is  passed  through  the  large  vertical 
coil  the  arrangement  acts  as  a  tangent  galvanometer.  The  movable  coil 
of  the  cosine  galvanometer  is  then  connected  with  a  Daniell  cell  of 
known  electro-motive  force,  and  in  the  same  circuit  a  resistance  is  placed 
so  large  that  the  battery  resistance  may  be  neglected,  and,  having  joined 
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the  poles  ia  such  manner  that  the  deflection  produced  by  the  coil  of 
the  cosine  galvanometer  shall  be  opposite  to  that  produced  by  the  cur- 
rent in  the  largo  outer  coil,  the  coil  of  the  cosine  galvanometer  is  in- 
clined until  the  compass  needle  is  brought  again  to  zero.  In  this  way 
the  strength  of  the  dynamo  current  is  obtained  in  terms  simply  of  the  cur- 
rent from  the  standard  Daniell  cell,  and  the  method  is  independent  of  the 
strength  of  the  earth's  magnetism  and  of  the  special  field  in  which  the 
instrument  is  placed.  {Am,  J,  Sci.y  March,  1885,  III,  xxix,  230 ;  Fhil. 
Mag.,  May,  1885,  V,  xix,  39G.) 

Cailletet  and  Bouty  have  determined  the  conductivity  of  the  metals 
at  very  low  temperatures,  in  baths  of  methyl  chloride,  either  alone  or 
mixed  with  carbon  dioxide  snow,  and  of  liquid  ethylene,  the  temperatures 
being  determined  by  means  of  the  hydrogen  thermometer.  They  con- 
clude: (1)  That  from  0^  to  — lOCP  the  formula  rt  =  ro  (1  +  a  i)j  in  which 
To  and  rt  represent  the  resistance  at  0^  and  +  i^,  t  the  temperature,  and 
a  the  increase-coefficient,  represents  the  variation  of  resistance  for  the 
pure  metals  with  sufficient  exactness ;  (2)  that  if  or  be  determined  by 
the  use  of  a  metallic  spiral,  the  temperatures  from  0^  to  — 100^  may  be 
measured  by  the  variation  of  resistance  of  this  spiral  with  an  error  of 
less  than  1^;  (3)  that  for  each  metal  a  has  a  special  value,  which  is  in  gen- 
eral somewhat  above  that  of  the  expansion-coefficient  of  a  gas.  Hence 
the  application  of  the  formula  above  given  leads  to  a  zero  value  for  the 
resistance  at  a  temperature  somewhat  above  —273^.  It  follows,  there- 
fore, that  at  exceedingly  low  temperatures  the  variation  of  resistance  be- 
comes less  rapid.  The  temperatures  calculated  from  the  above  formula 
consequently  are,  for  these  low  temperatures,  too  near  zero.  (J.  Pkys.j 
July,  1885,  II,  IV,  297.) 

Bartoli  has  examined  twenty-three  varieties  of  carbon  with  reference 
to  their  electric  resistance.  He  concludes  that  to  be  a  conductor  the 
carbon  should  not  contain  more  than  1-2  per  cent,  of  hydrogen,  and  should 
have  been  submitted  to  a  temperature  not  below  a  red  heat.  He  finds 
that  an  intimate  mixture  of  twenty  parts  of  paraffin  and  one  of  graphite, 
by  fusion,  however,  conducts  so  well  that  plates  of  it  may  be  employed 
as  electrodes ;  and  yet  elementary  analysis  would  show  14*3  per  cent, 
of  hydrogen.  He  believes,  therefore,  that  the  conductivity  of  carbons 
is  due  exclusively  to  the  presence  in  them  of  finely  divided  graphite 
intimately  mixed  throughout  their  mass.  {II  Nuovo  Cimento,  XY,  203; 
J.  Phy8.y  December,  1885,  II,  iv,  563.) 

4.  MectHc  SparJc  and  Mectric  Light 

Edlund  has  contributed  further  experimental  evidence  of  the  position 
maintained  by  him,  that  an  absolute  vacuum  is  a  good  conductor  and 
that  the  increase  of  resistance  experienced  in  the  ordinary  tubes  as  the 
exhaustion  proceeds  is  due  to  the  development  of  a  progressively  in- 
creasing counter  electro-motive  force  at  the  electrodes,  a  point  which  he 
has  now  rendered  probable.    A  glass  tube,  30«"  long  and  16""  in  diam- 
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eter,  provided  with  two  platinum  wire  electrodes,  the  ends  being  3* 
apart,  and  with  two  bauds  of  tin  foil,  was  connected  to  the  mercury 
pump  while  the  terminals  of  an  induction  coil  were  connected  alter- 
nately  with  the  electrodes  and  with  the  tin-foil  bands.  When  the  press- 
ure in  the  tube  was  above  3G™™  no  discharge  could  be  observed  be- 
tween the  tin-foil  coatings,  though  that  between  the  platinum  wires  be- 
•came  very  brilliant.  At  about  1™"  a  luminosity  between  the  armatures 
was  observable,  which  increased  to  0'004"°^  when  it  was  intense,  the 
spark  between  the  electrodes  being  feeble.  At  0*00036"^  the  electrode 
spark  appeared  only  occasionally,  while  the  armature  discharge  was 
constant  and  very  bright.  The  two  discharges  give  exactly  opposite 
xesults,  that  between  the  electrodes  diminishing  with  the  exhaustion 
and  that  between  the  armatures  increasing  with  it.  The  author  can 
><3xplain  this  and  other  similar  experiments  only  by  the  supposition 
that  the  resistance  of  the  vacuum  itself  diminishes  as  the  rarefaction 
increases  and  that  there  is  developed  simultaneously  at  the  electrode  a 
-condition  which  hinders  the  passage  of  the  electricity  into  the  air  from 
4;he  metal.  {Phil  Mag.j  February,  1S85,  Y,  xix,  125;  J.  Phys,y  June, 
1885,  II,  IV,  273.) 

Goldstein  has  made  the  following  remarkable  experiment  on  the  prop- 
agation of  electricity  through  a  vacuum.  A  Geissler  tube  baa  for  its 
negative  electrode  either  a  i)latinum  loop  or  a  carbon  filament  from  a 
Swan  lamp.  By  means  of  a  battery  these  loops  are  raised  to  incan. 
<descence,  and  then  the  discharge  of  an  induction  coll  is  sent  into  the 
;tube.  A  shunt  circuit  connected  with  the  two  spherical  teiminals  of 
41  spark  iuternipter  permits  the  graduation  of  the  length  of  spark  sent 
through  the  tube.  Measured  in  this  way  the  resistance  of  the  Geissler 
4:ube  is  at  least  one  hundred  times  less  when  the  electrodes  are  heated 
•to  incandescence  than  when  the  cathodes  are  cold.  The  incandescence 
of  the  positive  electrode  is  without  influence.  (Ber.  Ak.  TFien,  1884, 
.58;  J.  Fhys.j  April,  1885,  II,  rv,  182.) 

This  result  appears  entirely  analogous  with  certain  phenomena  ob- 
'Served  by  Edison  in  the  spring  of  1884  in  his  incandescent  lamps.  Insert- 
ing a  platinum  electrode  in  the  lamp,  between  the  sides  of  the  carbon 
loop,  ho  noticed  that  when  the  lamp  was  brought  up  to  incandescence 
a  galvanometer  connected  on  the  one  sule  to  this  platinum  plate  and  on 
the  other  to  the  positive  conductor,  showed  a  deflection  increasing  with 
the  degree  of  incandescence.  The  carbon  filament  was,  in  this  case,  an 
incandescent  electrode  as  above,  and  the  electro-motive  force  of  the 
machine,  about  110  volts,  w«as  under  these  conditions  sufficient  to  cause 
a  discharge  through  the  vacuum.  {SciaicCj  October,  1884,  rv,  374;  Na- 
turcy  April,  1885,  xxxi,  545.) 

Lehmann  concludes  that  the  apparent  diflference  of  properties  of 
positive  and  negative  electrification  in  vacuum  tubes  is  due  entirely  to 
secondary  actions  dependent  upon  the  state  of  charge  which  the  air 
:takes  in  consequence  of  its  fiiction  against  the  electrodes.    This  elec- 
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trification  thus  produced  is  always  positive,  aud  therefore  the  discharge 
is  favored  at  the  cathode  and  rendered  more  difficult  at  the  anode. 
Indeed,  the  latter  is,  in  a  certain  sense,  prolonged  by  the  layer  of  gas, 
positively  electrified,  which  surrounds  it,  and  which  produces  the  dark 
space  around  this  electrode.  In  this  space  the  discharge  is  convective 
and  continuous,  becoming  luminous  and  discontinuous  only  beyond  it 
at  a  variable  distance  depending  upon  the  pressure  of  the  gas  and 
upon  its  temperature.  {Wied,  Ann.,,  xx.li,  305;  J.  Fkys.,  December, 
1885,  II,  n-,  570.) 

Naccari  and  Guglielmo  have  continued  their  investigations  on  the 
heating  of  the  electrodes  produced  by  the  induction  spark  in  rarefied 
air.  They  had  previously  shown  that  for  pressures  of  air  above  10™" 
the  negative  electrode  heated  more  than  the  positive  in  the  ratio  of  1 
to  between  2  and  4.  For  lower  pressures  they  now  show  that  this  ratio 
increases  slowly  up  to  a  pressure  of  5"°*,  more  rapidly  from  5  to  1'2"»™,  and 
very  rapidly  up  to  a  pressure  of  0*27°",  when  it  reaches  a  maximum 
Talue  of  28.  It  then  decreases,  and  for  the  lowest  pressures  obtainable 
is  reversed  and  becomes  less  than  1.  (J.  Phys.,  December,  1885,  II,  rv, 
mi.) 

Ayrton  and  Perry  have  communicated  to  the  Physical  Society  of 
London  a  paper  on  the  most  economical  potential  difference  to  employ 
with  Edison  incandescent  lamps.  They  point  out  the  fact  that  it  is  not 
^sufficient  to  know  that  when  a  lamp  is  giving  out  a  certain  number  of 
candles  it  absorbs  so  much  power  per  candle,  and  when  giving  out  a 
much  larger  number  of  candles  it  absorbs  so  much  less  power  i)er  can- 
<i\e.  What  must  be  known  in  addition  is  the  life  of  the  lamp  at  each 
of  these  two  candle-powers  before  we  can  decide  upon  the  most  economi- 
cal temperature  for  it ;  since  if  the  efficiency  is  low  at  low  tempewftures, 
the  life  is  great,  aud  at  high  temperatures  the  larger  efficiency  will  be 
balanced  somewhat  by  its  short  life.  From  a  curve  given  by  calcula- 
tion, and  assuming  the  cost  of  the  lamp  5«.,  the  number  of  houns  of  burn- 
ing per  year  560,  and  the  cost  of  one  electric  horse-power  for  this  lime 
as  X5,  the  authors  show  that  the  minimum  cost  per  candle  per  year  is 
lid,  and  is  obtained  with  a  potential  value  of  101-4  volts,  the  cost  ris- 
ing to  Is.  per  year  if  the  potential  falls  to  98*7  or  rises  to  104  volts. 
(Phil.  Mag.,  April,  1885,  V,  xix,  304 ;  Nature,  March,  1885,  xxxi,  450.) 

Fleming  has  made  extended  investigations  into  the  phenomena  of 
incandescent  lamps  with  special  reference  to  their  efficiency.  From 
statistics  concerning  the  life,  resistance,  efficiency,  and  potential  differ- 
ence of  such  lamps  he  has  constructed  empirical  equations  showing  the 
mutual  relations  of  these  variables.  A  curve  showing  the  relation  of 
any  one  of  these  to  any  other  is  called  a  characteristic  curve  for  that 
lamp.  His  results  confirmed  the  law  formulated  by  Ayrton  and  Perry, 
that  for  a  certain  class  of  lamps  (i.  e.  the  Edison)  the  potential  difference, 
minus  a  constant,  varies  as  the  cube  root  of  the  efficiency,  the  latter 
quantity  being  measured  in  candles  per  horsepower.    The  constant 
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which  iu  the  lamps  examined  is  about  28*7,  is  nearly  the  potential  dif- 
ference at  which  the  himps  begin  to  emit  light.  Hence  the  law  may  be 
stated  as  follows :  The  effective  potential  difference  varies  ao  the  cube 
root  of  the  efficiency.  (Phil  Mag,,  May,  1885,  Y,  xix,  368 ;  Nature^ 
April,  1885,  XXXI,  522.) 

Fleming  has  further  studied  the  phenomenon  of  molecular  shadows 
in  Edison  incandescent  lamps.  In  his  earlier  experiments  he  suggested 
the  similarity  of  the  phenomenon  in  question  to  those  observed  in  high 
vacua  by  Crookes,  the  surface  of  the  glass  being  coated  with  a  deposit 
of  carbon,  with  the  exception  of  a  clear  line  marking  the  intersection  of 
the  glass  with  the  x)lane  of  the  loop,  and  being  in  fact  a  shadow  of  the 
loop,  apparently  caused  by  the  emission  of  matter  from  the  terminals. 
The  author  has  now  succeeded  in  producing  this  phenomenon  at  will  by 
passing  a  very  strong  current  momentarily  through  a  lamp,  and  has^ 
produced  similar  deposits  of  various  metals  used  as  electrodes.  These 
deposits  show  colors  by  transmitted  light,  and,  as  a  general  result,  he 
concludes  that  red  metals,  such  a  gold  and  copper,  apx>ear  green  by 
transmitted  light,  whereas  white  metals,  like  silver  and  platinum,  ap- 
pear browii.  This  result  is  obviously  of  the  same  character  as  that  ob- 
tained by  Wright— Aw.  J.  Sci.,  1877,  III,  xm,  49;  xiv,  169.  {PhU. 
Mag.,  August,  1885,  V,  xx,  141 ;  Nature,  July,  1885,  xxxu,  263 ;  Am. 
J.  Sci.,  October,  1885,  III,  xxx,  314.) 
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determinations  of  the  laws  of  the  vibrations  of  forks ;  with  special  reference  of 

these  facts  and  laws  to  the  action  of  a  simple  chronoscope.    A.  M.  Mayer.    4to. 

pp.17.    Washington,  1885.    (Mem.Nat.Acad.  Sciences,  III.) 
The  sensations  of  tone  as  a  physiological  basis  for  the  theory  of  music.    H.  L.  F.  von 

Helmholtz.    2d  Eng.  ed.    Trans,  by  A.  J.  Ellis.    4to.    pp.  xx,  576.    London,  1885. 

(Longmans.) 
Recherches  exp^rimentales  et  analy tiques  sur  les  machines  k  vapeor.    Da  degr^ 

d^exactitude  des  donndes  d'observation  d'un  essai  do  machine  h  vapeur.    R^ponse 

iiM.A.Hirn.    G.Leloutre.    8vo.    pp.24.    Paris,  1885.    (Tignol.) 
Termodinamica.    C.  Cattaneo.    16mo.    pp.  ix,  195.    Milano,  1884. 
£tude  sur  la  thermo-dynamique  appliqu^  h  la  production  de  la  force  motrice  et  dn 

froid.    Ch.  Tellier.    8vo.    pp.  vii,  549.    Paris,  1884. 
Siedetemperatur  und  Druck  in  ihron  Wechselbeziehungen.    G.  W.  A.  Kahlbaum. 

8vo.    pp.  viii,  153.    Leipzig,  1885.     (Barth.) 
Om  stralande  viirmes  diffusion  par  plana  ytor.    K.  Angstrom.    8vo.    pp.  55.    Upsala^ 

1885. 
Recherches  exp^rimentales  et  analytiques  sur  les  machines  h  vapeur  da  Woolf.    G. 

Leloutre.    8vo.    pp.  58.    Paris,  1885.    (Tignol.) 
On  Light.    Second  course.    On  Light  a^  a  means  of  investigation.    G.  G.  Stokes^ 

16mo.    pp.  viii,  107.    London,  1885. 
Spectrum  Analysis.    H.  Schellen.     (Translated  from  the  third  German  edition  by 

Jane  and  Caroline  Lassell.    Edited  with  notes  by  Captain  Abney,  R.  E.)    8vo. 

London,  1885. 
Ueber  den  Beleuchtungsworth  der  Lampglocken.    H.  L.  Cohn.    8vo.    pp.  viii,  74. 

Wiesbaden,  1885.     (Bergmann.) 
Vorlesungen  ttber  theoretische  Optik,  gehalten  an  der  Universitat  Konigsberg.    F. 

Neumann.    Herausgegeben  von  E.  Dom.    8vo.     pp.  viii,  310.     Leipzig,  1885. 

(Teubner.) 
La  grammairo  de  la  couleur.    E.  Guichard.    3  vols.  8vo.    Paris,  1885. 
Traits  de  la  lumi^re.    Huyghens.    Edited  by  W.  Burchhardt.    8vo.    pp.   iv,  134. 

Lipsia),  1885.    (Gressner  &  Schramm.) 
Theoretische  Optik  gegrttndet  auf  das  BesseLSellmeier'sche  Princip.    E.  Eettelcr. 

8vo.    pp.  xiv,  652.    Braunschweig,  1835.    (Vieweg.) 
A  Manual  of  Telegraphy.    W.Williams.    8vo.    pp.xxii,  327.    London,  1885.    (Long- 
mans.) « 
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Les  accamulatoars  ^Icctriqucs  ot  la  nKScaniquo  do  rf^Icctrolysc.     A.  Baodsopt.    8vo. 

Paris,  1884. 
Le  t^ldphone,  son  Iiistoiro,  sa  dcscriptiou,  scs  usages.    L.  Figuicr.     12mo.    Paris, 

1884. 
Dio  Mehrfacli-Telegrapbio  auf  oiiiem  Drabto.    Mit  bcsondercr  BerUcksicbtigang  anf 

den  Stand  der  Gegenwart.    A.  K.  Granfeld.    8vo,  pp.  xiv,  258.    Wien,  1884. 
Transmission  61ectrique  du  travail  mdcaniqne.    Determination  dos  616ment8  de  la 

transmission.    A.Hilliaret.    8vo.    pp.77.    Paris,  1884. 
Die  Abbangigkeit  des  von  einer  Influenzmascbino  erster  Art  gelicfertcn  Stromes  von 

der  Feucbtigkeit.    R.  Knigcr.    8vo.    Gottingen,  1884. 
Systbme  de  tdldgrapbie  et  do  tdldpbono  simnltan6es,  par  les  mc^mes  AIs,  of  F.  v.  Bys- 

selbergbe.    Cb.Mourlon.    8vo.    pp.35.    Bruxellcs,  1884. 
Die  Motoren  der  elektriscbcn  Mascbinen  mit  Bezug  anf  Tbeorie,  Construction  und 

Betrieb.    Tb.  Scbwartze.    8vo.    Wien,  1884. 
Electrolyse,  reuseignemcnts  pratiques  sur  le  nickelage,  le  cnivrage,  la  domie,  Fargen- 

ture,  I'afflnage  des  m6taux  et  lo  traitement  des  minerais  au  moyen  de  Pdlectrlcit^ 

H.  Fontaine.    8vo.    pp.  xvi,  290.    Paris,  1884.    (Baudry.) 
Traitd  pratique  d'dlectricitd  industriollo.     E.  Cadi  at  et  L.  Dubost.     8vo.     pp.  iv, 

196.    Paris,  1884.    (Baudry.) 
Lampes  dlectriques  nniversellesTrouvd.    C.  C  basso  vent.    8vo.    pp.16.    Paris,  1884. 

(Baudry.) 
Manual  de  telefonia.    Galanto  y  Villaranda.    8vo.    pp.  224.    Madrid,  1884. 
Les  accumulateurs  ^Slectriques  ^tudlds  an  point  do  vuo  indastriel.    £mile  Reynier. 

8vo.    Paris,  1885.    (Micbelet.) 
La  lumibre  Aectriqne  dans  les  appartonicnts.    G.  Foumier.    16mo.    pp.  36.    Paris, 

1884.    (Tignol.) 
Magneto  and  dynamo-electric  macbines,  wltb  a  description  of  electric  accnmalaton; 

from  tbe  German  of  Glaser  de  Cow.    F.  Krobn.    Edited  by  Paget  Higgs.    8vo. 

pp.  302.     London,  1885. 
Les  teidgrapbes.   I.  Tdldgrapbio  optique.   T616grapbio  aconstique.   Tdldgrapbio  pneo- 

matique.    Poste  aux  pigeons.    A.  L.  Temant.    12mo.    Paris,  1885. 
DieElectricitut  im  Dienste  (lerMenscbbeit.    A.  v.  Urbanitzky.    8vo.    Wien,  1684. 
Nouveaux  proctfd^  de  regulation  des  gal vauombtres.    L.  de  Gerando.    8vo.    pp.21 

Paris,  1885.    (Baudry.) 
La  pbysique  modemo.    L^eicctricitd  dans  la  maisou.    E.  Uospitalicr.    8vo.    pp.  viii, 

311.    Paris,  1885.    (Masson.) 
Le  misure  assoluto  meccanicbe  elottrostaticbe  cd  clottromagneticbe,  con  applicazioni 

a  varii  problemi.    A.  Serpieri.    8vo.    pp.  x,  90.    Milano,  1884.    (Hoepli.) 
L'annde  dlectrique,  on  Exposd  annuel  des  travaux  scientifiques,  des  inventions  et  des 

principales  applications  do  I'dlcotricitd  h  rindustrio  et  aux  arts.    P.  Delabaye. 

Annde,  I.    12mo.    Paris,  1885. 
Tb6orie  du  potentiol  et  ses  applications  h  I'dlectrostatique  et  au  magndtismo.    Partie  I. 

Tbdorio  au  potentiel.    £.  Matbieu.    4 to.    pp.  179.    Paris,  1885. 
Practical  guide  for  compensation  of  compasses  witbout  bearings.     Lieut.  Collet 

Translated  by  W.  Bottomley.    Witb  preface  by  Sir  William  Tbomson.    8vo. 

pp.  72.    London,  1885. 
Den  dansko  elektrisko  lysmaskine  og  buelampe.    V.  Edsberg.    8vo.    pp.  104.    ^Joben* 

bavn,  1884.    (Gyldendal.) 
Applications  industrielles  do  Tdlectricitd.    H.  Pontbi^re.    8vo.    pp.  205.    Parla,  1885. 

(Gautbier-Villars.) 
La  Navigazione  elottrica.    S.  Raiuori.    lOmo.    pp.  viii,  158.    Roma,  1884.    (Loescber.) 
Ueber  elektriscbe  Belenchtung.     F.  Lux.    8vo.    Mainz,  1885. 
Recbercbes  tbdoriqucs  ot  pratiques  sur  les  accumulateurs  ^lectriques.    R.  Tamine. 

8vo.    pp.  vi,333.     Mons,  1885.    (Mancoaux.) 
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Heclierches  cxp^Srimentalcd  sur  la  rdsistance  dlectrique  des  substauccs  isolantes.  G. 
Fousserean.    4to.    pp.  119.    Paris,  1885.    (Gaathier-Villars.) 

The  magnetism  of  steel  and  iron  ships.  T.  A.  Lyons.  8vo.  pp.  123.  Washington, 
1884.    (Navy  Department.) 

Traits  pratique  d'^lectricitd  appliqnde  ik  Sexploitation  des  chomins  de  fer.  G.  Damont. 
12mo.    pp.372.    Paris,  1885.    (Desuard.) 

Sur  Porigine  de  P^lectricit^  atmosph^rique,  du  tonnerre  et  do  I'aurore  bordale.  E. 
Edlund.    8vo.    Stockholm,  1885.    (Nilsson.) 

DasGliihlichtyScin WesennndscinErfordnissc.  E. doFodor.  Svo.  pp.260.  Wien, 
1885. 

Xies  lampea  ^lectriques  et  leurs  acccssoircs.  P.  Urbanitzky.  Edition  frangaise  par 
G.  Foumier.    12mo.    Paris,  1885. 

Magnetic  and  electrical  laws.  E.  II.  Harding.  18mo.  pp.  32.  London,  1885.  (Col- 
lins.) 

Domestic  electricity  for  amateurs.  E.  Hospitalier.  Translated  from  the  French  by 
C.J.Wharton.    8vo.    pp.230.    London,  1885.    (Spon.) 

Easy  lessons  in  Electricity.    T.  Eirwan.    8vo.    pp.  102.    Boston,  1885. 

On  the  seat  of  the  Electromotive  forces  in  the  Voltaic  cell.  O.  J.  Lodge.  8vo.  pp. 
96.    London,  1885.    (Taylor.) 

Lemons  ^l^mentaires  de  telegraphic  eiectrique.  L.  Michaut  et  M.  Gillet.  18mo.  pp. 
vii,206.    Paris,  1885.    (Gauthier-Villars. ) 

Urspmntcder  Gewitter-Electricitatnnd  der  gewohnlichen  Electricitatder  Atmosphare. 
L.  Sohncker.    8vo.    pp.  v,  74.    Jena,  1885. 

Wrinkles  in  electric  lighting.    V.  Stephen.    6vo.    pp.46.    London,  1885.    (Spon.) 

Mathematical  theory  of  electricity  and  magnetism.  H.  W.  Watson  and  S.  H.  Bar- 
bury.    Vol.  I.    Electrostatics.    8vo.    pp.  274.    London,  1885.    (Froude.) 

The  electrical  and  magnetic  properties  of  the  iron  carburets.  C.  Barus  and  V.  Strou- 
haL  8to.  pp.  23b.  Washington,  1885.  (Bulletin  No.  14  of  the  IT.  S.  Geological 
Survey.) 

•Construction  des  etalons  prototypes  de  resistance  eiectrique  du  minist^re  des  postes  et 
des teiegraphes.    J.  B.  Benoit.    4to.    pp.80.    Paris,  1885.    (Gauthier-Villars.) 

Instruction  k  Pdtude  do  reiectricite  statique.  E.  Bichat  et  R.  Blondlot.  8vo.  pp. 
X,  141.    Paris,  i885.    (Gauthier-Villars.) 

Lehrbuch  der  Electricitiit  und  des  Magnetismus.  E.  Mascart  Sl  J.  Joubert.  Autori- 
sirte  deutsche  tTebersetzung  von  Dr.  L.  Levy.  Band  i.  8vo.  pp.  xx,  592.  Ber- 
lin, 1885.    (Springer.) 

Teiephonie  et  teidgraphie  simultandcs.  F.  Van  Kysselberghe.  Precede  de  notions 
preiiminaires  sur  Pinduction  eiectrique,  lo  telephone  et  le  microphone,  par  E. 
Buels.    12mo.    pp.  xii,226.    Bruxelles,  1885.    (Hayez.) 

Handbuch  der  Eleotrotechnik.  E.  Kittler.  Band  i,  Hiilfte  1.  8vo.  pp.296.  Stutt- 
gart, 1885.    (Enke.) 

Kleines  Handworterbuch  en  thai  tend  das  wichtigste  aus  der  Lehre  der  Electricitiit. 

W.  Biscan.    16mo.    pp.96.    Wien,  1884.    (Hartleben.) 
Ein  empfindliches  Galvanometer  niit  messbarem  Reductiousfactor.    R.  W.  Wilson. 
12mo.     pp.  12.    Leipzig,  1885. 

NECROLOGY  OF  PHYSICISTS,  1685. 

SiLUMAX,  Benja^iin,  Professor  of  Chemistry  in  Yale  College.  Author  of  a  text- 
book on  Physics.    Died  at  New  Haven,  Conn.,  January  13,  1885,  aged  68  years. 

EOSETTI,  FRA^XI8C0,  Profcssor  of  Physics  in  the  Universi  ty  of  Padua.  Well  known 
ibr  his  researches  on  electro-statics  and  the  temperature  of  the  electric  arc.  Died  in 
Padua,  April  20,  1885,  at  the  ago  of  52  years. 

Jbxsin,  Flsxmino,  Professor  of  Engineering  in  the  University  of  Edinburgh.  Dis- 
tinguished .as  an  electrician,  especially  ia  connection  with  the  Atlantic  cable.     His 
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last  work  was  the  system  of  electrical  transport  called  telepberagc.  Died  in  Edin- 
burgh, June  12;  1885,  at  the  age  of  52. 

Tresca,  Henri,  Professor  of  Industrial  Mechanics  and  afterward  Director  of  the^ 
Conservatoire  des  Arts  et  Metiers,  Paris.  Elected  a  member  of  the  French  Academy 
in  1872.  Eminent  for  his  researches  on  the  Flow  of  Metals  and  other  mechanical  sab- 
jects.    Died  in  Paris,  June  21, 1885,  aged  71  years. 

Eklund.  a.  W.,  Professor  of  Physics  at  the  University  of  Lund,  Sweden.  Died  at 
Lund,  July,  1885,  at  the  age  of  90  years. 

Mangin,  Colonel,  of  the  French  army.  Inventor  of  the  electric  light  projector 
known  by  his  name.    Died  in  Paris,  of  apoplexy,  in  November,  1885,  aged  45  years. 

Carpenter,  William  B.,  the  eminent  physiologist.  Noted  in  physics  for  his  work 
on  the  microscope.    Died  in  London,  November  10,  1885,  aged  73  years. 

Andrews,  Thomas,  Professor  of  Chemistry  in  Queen's  College,  Belfast,  until  1879. 
Well  known  for  his  researches  on  the  Continuity  of  the  Gaseous  and  Liquid  states. 
Died  in  Belfast,  November  26,  1885,  aged  72  years. 
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By  H.  Caerington  Bolton,  Ph.  D., 

Professor  of  Chemistry^  Trinity  College,  Hartford, 


GENERAL  AND  PHYSICAL. 

Present  Aspects  of  the  Theory  of  Chemical  Action. — In  his  presidential 
address  to  the  chemical  section  of  the  British  Association  for  the  Ad- 
vancement of  Science,  at  the  Aberdeen  meeting,  Prof.  Henry  E.  Arm- 
strong considered,  among  other  things,  the  present  aspects  of  the  theory 
of  chemical  action.  He  said :  Chemical  action  may  be  defined  as  being 
any  action  of  which  the  consequence  is  an  alteration  in  molecnlar  con- 
stitution or  composition;  the  action  may  concern  molecules  which  are 
of  only  one  kind — cases  of  mere  decomposition,  of  isomeric  change,  and 
of  polymerization ;  or  it  may  take  place  between  dissimilar  molecules 
—cases  of  combination  and  of  interchange.  Hitherto  it  appears  to 
have  been  commonly  assumed  and  almost  universally  taught  by  chemists 
that  action  takes  place  directly  between  A  and  B,  producing  AB,  or 
between  AB  and  CD,  producing  AC  and  BD,  for  example.  This,  at  all 
ovents,  is  the  impression  which  the  average  student  gains.  Our  text 
books  do  not,  in  fact,  as  a  rule  deign  to  notice  observations  of  such 
fundamental  importance  as  those  of  De  La  Eive  on  the  behavior  of 
nearly  pure  zinc  with  dilute  sulphuric  acid,  or  the  later  ones  of  Faraday 
{Exp.  Researches^  Series  vii,  1834,  863  et  seq.)  on  the  insolubility  of 
amalgamated  zinc  in  this  acid.  Belief  in  the  equation  Zn+HtS04= 
H2+ZnS04,  hence,  becomes  a  part  of  the  chemist's  creed,  and  it  is 
generally  interpreted  to  mean  that  zinc  will  dissolve  in  sulphuric  acid 
forming  zinc  sulphate,  not,  as  should  be  the  case,  that  when  zinc  dis- 
solves in  sulphuric  acid  it  produces  zinc  sulphate,  &c. 

In  studying  the  chemistry  of  carbon  compounds  we  become  ac- 
quainted with  a  large  number  of  instances  in  which  a  more  or  less  minute 
quantity  of  a  substance  is  capable  of  inducing  change  in  the  body  or 
bodies  with  which  it  is  associated  without  apparently  itself  being  altered. 
The  polymerization  of  a  number  of  cyanogen  compounds  and  of  alde- 
hydes, the  "condensation''  of  ketonic  compounds  and  the  hydrolysis  of 
•carbohydrates  are  cases  in  point,  but  so  little  has  been  done  to  ascertain 
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the  nature  of  the  influence  of  the  contact-substance,  or  catalyst,  as  I 
would  term  it,  the  main  object  in  view  being  the  study  of  the  product 
of  the  reaction,  that  the  importance  of  the  catalyst  is  not  duly  appre- 
ciated. Recent  discoveries,  however — more  particularly  Mr.  H.  B. 
Dixon's  invaluable  investigation  on  conditions  of  chemical  change  in 
gases,  and  the  experiments  of  Mr.  Cowper  with  chlorine  and  various 
metals,  and  of  Mr.  Baker  on  the  combustion  of  carbon  and  phosphorus—* 
must  have  given  a  rude  shock,  from  which  it  can  never  recover,  to  the 
belief  in  the  assumed  simplicity  of  chemical  change.  The  inference 
which  I  think  may  be  fairly  drawn  from  Mr.  Baker's  observations— 
that  j>ure  carbon  and  phosphorus  are  incombustible  in  pure  oxygen — is 
indeed  startling,  and  his  experiments  must  do  much  to  favor  that  ^^  more 
minute  study  of  the  simpler  chemical  phenomena  "  so  pertinently  ad- 
vocated by  Lord  Bayleigh.  (See  Presidential  Address  to  the  B.  A.  A 
S.,  at  the  meeting  of  1884.) 

But  iif  it  be  a  logical  conclusion  from  the  cases  now  known  to  ns,  that 
chemical  action  is  not  possible  between  any  two  substances  other  than 
elementary  atoms,  and  that  the  presence  of  a  third  is  necessary,  what 
is  the  function  of  the  third  body,  the  catalyst,  and  what  must  be  its 
character  with  reference  to  one  or  both  of  the  two  primary  agents  t  In 
the  discussion  which  took  place  at  the  chemical  society  after  the  read- 
ing of  Mr.  Baker's  paper,  I  ventured  to  define  chemical  action  as  re- 
versed electrolysis  J  stating  that  in  any  case  in  which  chemical  action  was 
to  take  place,  it  was  essential  that  the  system  operated  upon  should 
contain  a  material  of  the  nature  of  an  electrolyte  (CAewi.  Soc,  Proc.j  1885, 
p.  40).  In  short,  I  believe  that  the  conditions  which  obtain  in  any  vol- 
taic element  are  those  which  must  be  fulfilled  in  every  case  of  chemical 
action.  There  is  nothing  new  in  this;  in  fact  it  was  stated  by  Faraday 
in  1848  {Eocp.  Researches^  series  vii,  §  858  and  §  859) ;  and  had  due  heed 
been  given  to  Faraday's  teaching,  we  should  scarcely  now  be  so  ignorant 
of  the  conditions  of  chemical  change.    {Chem,  NetcSj  lit,  135.) 

Suggestions  as  to  the  Cause  of  the  Periodic  Laic  and  the  Nature  of  the 
Chemical  Elements,  (By  Prof.  Thomas  Carnelley.) — The  truth  of  the  pe- 
riodic law  of  the  chemical  elements  is  now  generally  allowed  by  most 
chemists.  [Nevertheless,  but  little  has  been  done  towards  attaining  a 
reasonable  explanation  of  the  law.  This  prompts  the  author  to  offer  a 
few  suggestions  on  this  subject.  Even  long  before  the  discovery  of  the 
periodic  law  many  chemists  had  pointed  out  certain  numerical  relation- 
ships existing  between  the  atomic  weights  of  bodies  belonging  to  a  given 
group,  and  had,  hence,  supposed  that  the  elements  belonging  to  the  sev- 
eral natural  groups  were  not  primary,  but  were  made  up  of  two  or  more 
simpler  elements.  These  conclusions,  however,  were  more  or  less  frag 
mentary  and  referred  only  to  particular  groups  of  elements.  In  tbe 
light  of  the  periodic  law  the  author  has  made  a  general  extension  of  the 
fragmentary  conclusions  of  Dumas,  and  has  brought  that  law  into  jtix- 
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tapositioQ  with  an  extended  generalization  of  the  analogy  of  the  ele- 
ments with  the  hydrocarbon  radicals.  A  careful  consideration  of  the 
relations  between  certain  physical  properties  and  the  atomic  weights  of 
the  elements  leads  almost  irresistibly  to  the  conclusion  that  the  ele- 
ments are  analogous  to  the  hydrocarbon  radicals  in  both  form  and  func- 
tion. This  is  a  conclusion  which  if  true  wonld  further  lead  us  to  infer 
that  the  elements  are  not  elements  in  the  strict  sense  of  the  term,  but 
are  built  up  of  (at  least)  two  primary  elements,  A  (=carbon  at.  wt.  12) 
and  B  (tether,  at.  wt.— 2),  which  by  their  combination  produce  a  series 
of  compounds  (viz,  our  present  elements)  analogous  to  the  hydrocarbon 
radicals.  If  this  theory  be  true  the  periodic  law  follows  as  a  matter  of 
course,  and  we  should  therefore  be  able  to  represent  the  elements  by 
some  such  general  formula  as  An  B  2n+(2— a?),  analogous  to  that  for  the 
hydrocarbon  radicals  O.H,^^,^)  in  which  n=the  series  and  x  the  group 
to  which  the  element  or  hydrocarbon  radical  belongs.  Assuming  the 
truth  of  the  theory  here  advanced,  it  is  interesting  to  observe  that 
whereas  the  hydrocarbons  are  compounds  of  hydrogen  and  carbon,  the 
chemical  elements  would  be  composed  of  carbon  with  aether,  the  two 
sets  of  bodies  being  generated  in  an  exactly  analogous  manner  from 
their  respective  elements.  .  There  would,  hence,  be  three  primitive  ele- 
ments, viz,  carbon,  hydrogen,  and  cother.  Finally,  this  theory  would  re- 
move the  chief  objections  which  have  been  urged  against  the  periodic 
law,  whilst  the  existence  of  elements  of  identical  atomic  weights  and 
isomeric  with  ooe  another  would  be  possible.  May  not  Ni  and  Co,  Eu 
and  Eh,  Os  and  Ir,  and  some  of  the  rare  earth  metals  be  isomers  in  this 
sense  t    (Report  B.  A.  A.  S.  in  Nature,  xxxn,  539.) 

Relations  bcticce^i  the  Atomic  Weights  and  the  Physiological  Functions  of 
the  Ulements  (by  Fausto  Scstini). — A  study  of  the  followiog  table  con- 
taining the  elements  entering  into  the  formation  of  the  organic  matter 
of  plants,  shows  that  no  element  having  an  atomic  weight  higher  than  56 
takes  a  direct  part  in  producing  organic  bodies: 

Indispensable.  Useful, 

Elcctro-ncgative   {  ^"^^pL^r.^gL^o^^^'  }  8i=28;  Cl=35-5. 

Electro-positive    [  ^==3,'  ^^^T^^'  ^^^^'  [  Na=23:  ]Mn=:55. 
^  (         Ca=40;Fe=5C        (  ' 

AmoDg  the  remainiug  elements  of  the  first  four  groups  of  the  periodic 
system  which  occur  in  the  ashes  of  certain  i)lant8  are  Al=27*3  in 
lycopodium  and  equisetum,  Li=7  in  tobacco  and  vines,  Fl=19  iu 
many  higher  plants,  Cu=(53,  Zn=C5,  and  Br  (also  I)  in  algtc.  The 
elements  following  copper  up  to  uranium  act  like  poison  upon  plants 
and  animals.  The  soluble  compounds  of  most  of  the  elements  having 
higher  atomic  weights  than  50  coagulate  albumen,  exert  a  very  injurious 
Influence  on  animals,  and  act  to  a  certain  extent  as  antiseptics.  (Qazz. 
chim,  italiana,  XV,  107.) 
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On  the  Unit  used  in  Calculating  the  Atomic  Weights  (by  Lotbar  Meyer 
and  Karl  Seubert). — Tbe  controversy  arising  immediately  after  tbe  pro- 
posal of  Dalton's  atomic  tbeory,  as  to  tbe  unit  upon  wbicb  tbe  numerical 
values  of  tbe  atomic  weigbt  sbould  be  based  bas  for  balf  a  century 
divided  cbemists  into  two  scbools.  Wbile  Dalton  and,  later,  Leopold 
Omelin,  from  tbeoretical  and  pbilosopbical  considerations,  cbose  tbe 
smallest  atomic  weigbt,  tbat  of  bydrogen,  as  tbe  measure  of  all  tbe  rest, 
Wollaston  and  Berzelius  cbose  tbat  of  oxygen,  partly  because  tbey  did 
uot  place  so  bigb  a  value  on  tbeoretical  views,  and  partly  on  tbe  purely 
practical  ground  tbat  many  elements  can  be  compared  directly  witb 
oxygen,  wbereas  tbey  can  be  only  indirectly  compared  witb  bydrogen. 
Wben  the  Dalton  unit,  tbe  bydrogen  atom,  gradually  obtained  tbe 
upper  band,  tbe  old  controversy  appeared  to  bave  been  laid  aside,  and 
consequently  it  was  to  be  lioped  tbat  tbe  recent  more  exact  investiga- 
tions of  tbe  laws  wbicb  govern  tbe  numerical  values  of  tbe  atomic 
weigbts  would  be  directed  from  tbe  same  point  of  view.  Tbis  bope, 
bowever,  bas  unfortunately  not  been  fulfilled,  as  tbe  old  Wollaston- 
Berzelius  unit  bas  lately  again  come  into  use  in  a  different — and  as  we 
believe — ^more  dangerous  form. 

As  is  well  known,  J.  S.  Stas  bas  from  bis  own  observation  as  well  as 
tbose  of  otbers  deduced  as  tbe  most  bigbly  probable  result  tbat  the 
atomic  weigbt  of  oxygen  is  not  quite  sixteen  times  as  great  as  tbat  of 
hydro;;en,  but  on  tbe  contrary  is  about  ji-^  of  its  value  less  tban  16  H. 
Tbat  ia  wben  H=l,  0=15*9C.  Many  cbemists,  however,  content  tbem- 
selves  witb  numerical  values  founded  on  tbe  more  simple  ratio  of 
H:  0=1  :  IG,  regarding  tbe  difference  of  ^^  as  of  very  little  practical 
consideration.  And  tbe  bope  tbat  tbe  old  controversy  over  tbe  cboice 
of  tbe  unit  would  disappear  upon  a  recalculation  of  tbe  atomic  weigbts 
bas  unfortunately  not  been  fulfilled.  Tbe  desire  to  do  away  with  the 
unit  0=100  is  universal;  all  cbemists  prefer  referring  atomic  weigbts 
to  bydrogen,  but  tbey  do  not  agree  as  to  tbe  way  in  wbicb  this  is  to  be 
done.  Some  refer  all  atomic  weigbts  to  0=16,  wben  H =1-0023,  and 
others  to  H=l.  In  consequence  of  these  different  views  all  tbe  other 
atomic  weigbts  fluctuate  to  tbe  extent  of  about  J  per  cent,  of  their 
value,  a  very  undesirable  state  of  affairs,  leading  to  confusion  and  per- 
plexity. The  autbors  maintain  tbat  tbe  real  cause  prompting  the 
adoption  of  0=16  is  a  secret  fondness  for  Front's  bypotbesis. 

Tbe  autbors  admit  tbat  tbe  error  introduced  by  making  0=16  is  much 
smaller  tban  tbe  unavoidable  errors  of  observation  so  far  as  inorganic 
compounds  are  concerned,  but  tbey  sbow  tbat  in  tbe  analysis  of  organic 
compounds  it  is  quite  otberwise.  From  a  table  showing  tbe  percentages 
of  bydrogen  and  carbon  in  the  parafOins  containing  30  and  31  carbon 
atoms  and  their  derived  alcohols  and  acids,  it  is  evident  tbat  tbe  vari- 
ations in  tbe  calculated  percentages  of  carbon  dioxide  reacb  tbe  tenths 
of  a  per  cent.,  a  difference  often  greater  tban  tbat  obtained  from  two 
adjacent  hydrocarbons  in  a  homologous  series. 
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With  the  aid  of  a  second  table,  in  which  calcalations  are  made  on 
the  two  suppositions  that  0=16,  and  0=15*9G,  the  authors  show  that 
according  to  the  former  a  given  analysis  would  lead  to  the  formula 
OtfHst,  but  according  to  the  latter  the  formula  would  be  C27H96.  Of 
course  iu  such  a  case  no  one  would  determine  the  formula  by  analysis 
alone.  In  conclusion,  the  authors  say:  '<We  are  all  convinced  that  the 
relation  under  consideration  (and  thereby  every  other  atomic  weight  re- 
ferred to  n=I)  is  not  accurate  to  the  thousandth  part  of  its  value.  . 
Let  us  accept  it  without  artificial  interpretations  and  wait  till  the  future 
for  its  further  proof  and  confirmation  by  experimental  methods."  ( Ber, 
d.  chem,  Oes.^  xvin,  1089,  and  Am,  Chein.  J.,  vn,  96.) 

Proufs  Hj/pothesis  and  the  Atomic  Weight  of  Silver  (by  Lothar  Meyer 
and  K.  Seubert). — The  calculation  of  the  atomic  weights  of  many  of  the 
elements  depends,  as  is  well  known,  upon  that  of  silver,  so  that  the 
sharpest  possible  determination  of  this  is  desirable  in  order  to  obtain 
accurate  results,  without  which  a  discussion  of  Prout^s  hyi)othe8is,  as 
far  as  this  is  concerned  with  facts,  is  unprofitable.  For  this  reason  J. 
S.  Stas,  in  his  masterly  investigations,  used  the  utmost  care  in  determin- 
ing the  stoichiometrical  relations  between  silver  and  oxygen.  Dumas, 
in  1878,  showed  that  oxygen  was  contained  in  pure  silver  which  had 
been  fused  with  borax  and  saltpeter.  The  authors  have  studied  the  in- 
fluence which  the  slight  percentage  of  oxygen  may  have  exerted  on 
Stas'  silver  determinations,  and  conclude  that  the  latter  were  not  ap- 
preciably influenced  by  the  occluded  oxygen.  The  authors  maintain 
that  the  most  accurate  determinations  of  atomic  weights  of  the  elements 
<ill  contradict  Proufs  hypothesis  in  its  characteristic  original  concep- 
tion; it  must  therefore  be  looked  ui)on  as  having  been  disproved  by 
'experiment.    (Ber.  d.  chem.  Oea.  xvin,  1098,  and  Am.  Ohem.  J.,  yn,  104.) 

Be-determinationa  of  Atomic  Wjrights, 


Element. 


Cerium 

Lanthannm 

Carbon  [0=16] 

Phosphorus  [0=16] 

Tin  [0=16] 

Zinc  [0=16] 

Titaninm 

Bismuth 

Qluoinum 

Samarium 

DidTminm 

Cerium  [0=16] 

H.  Mis.  15— m 


Atomic 
weight. 


141-1 

138-3 

12-0 

310 

118-07 

6517 

48-01 

208*16 

9-1 
150*02 
142-3 
140-22 


Authority. 


Crookes 

. . . . do 

vauder  Plaats... 

. . . .  do 

....do 

do 

T.  E.Thorpe 

B.  Schneider .... 

Humpidge 

Cleve 

. do  . .... ...... 

Brauner 


Beferenee. 


Chem.  News,  m,  302. 

-Do. 
Comptes  rendus,  o,  52. 

Do. 

Do. 

Do. 
Chem.  News,  u,  46« 
J.  prakt.  Chem.,  xxz. 
CheuL  News,  u,  121. 
Chem.  News,  u,  145. 
Chem.  News,  ui,  227. 
J.  Chem.  Soo.,  1885, 879. 
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Phydcal  Conditions  Dependent  upon  Temperature. — ^The  experiments  of 
French  and  of  Bassian  chemists  in  liquefaction  of  gases,  and  the  ex- 
traordinary temperatnres  obtained,  excite  so  much  interest  that  we  here 
transcribe  a  somewhat  extended  table  of  temperatures  with  attendant 
phenomena.  The  table  was  compiled  by  Mr.  J.  J.  Coleman,  and  pre- 
sented by  him  to  the  Philosophical  Society  of  Glasgow,  March  18, 1886, 
in  connection  with  his  pax)er  on  the  ^< Liquefaction  of  Oases,  and  other 
Effects  of  Extreme  Cold.'^    (See  Ohem.  NewSj  Li,  174.) 


Fahr. 

Cent. 

-1-698 

+370 

311 

155-4 

285 

141 

266 

130 

212 

100-2 

98 

37 

95 

35-4 

89 

31-9 

50 

101 

Physical  conditions  dependent  on  temperature. 


Critical  point  of  water 

Critical  point  of  snlphorio  anhydride.. 

Critical  point  of  chlorine 

Critical  point  of  ammonia 

Critical  point  of  sulphuretted  hydrogen 

Critical  point  of  acetylene 

Critical  point  of  nitrons  oxide 

Critical  point  of  carbon  dioxide 

Critical  point  of  ethylene 


Atmoflpheros. 


195*5 
78-9 

8:}-9 

115 
92 
68 
75 
77 
51 


Fahr. 


32 
32 
14 
15 
10 
10 
20 
20 


26 
29 
29 
31 
40 
40 
40 
53 
60 
60 
60 
62 
62 


-80 
-80 
-  80 
-80 
-99 

•103 
-103 
-108 

-112 
-123 


0 
0 
10 
10- 
23 
23 
29 
29 


32 

33-6 

33-7 

35 

40 

40 

40 

47 

51 

51 

51 

62 

62 

52 

61-8 

62 


—  62 

—  73 

—  75 

—  75 

—  78 

—  80 


Nitrons  oxide  boils  at  32  atmospheres  pressure  . .. 

Carbon  dioxide  boils  at  36  atmospheres  pressure.. 

Sulphur  dioxide  boils 

do 

Methyl  chloride  boils 

Carbon  dioxide  boils  at  19.38  atmospheres  pressure . 

Sulphur  dioxide  boils  in  current  dry  air 

Caroon  dioxide  and  oxygen,  air  and  nitrogen 
compressed  to  300  atmospheres  in  glass  tubes 
and  expanded  suddenly  show  liquefaction. 

Alcohol  containing  52  per  cent,  water  freeses  .... 

Chlorine  boils 

Ammonia  boils 

Comm^^ial  paraflBn  oil  (sp.  gr.  O.blO)  freezes.... 

Nitrous  oxide  boils  at  8.71  atmospheres  pressure.. 

Carbon  dioxide  boils  at  11  atmospheres pruusure.. 

Ethylene  boils  at  13.5  atmospheres  pressure 

Holland  gin  and  French  brandy  freeze 

Nitrous  oxide  boils  at  5  atmospneres  pressure  .... 

Carbon  dioxide  boils  at  6.75  atmospheres  pressure . . 

Ethylene  boils  at  9  atmospheres  pressure 

American  petroleum  (sp.  gr.  .790)  freezes 

Extra-strong  whisky  and  rum  freeze 

Alcohol  containing  40  per  cent,  water  freezes  .... 

Sulphydrio  acid  boils 

Nitrous  oxide  boils  at  3  atmospheres  pressure  .... 

Carbon  dioxide  boils  at  3.75  atmospheres  pressure. . 

Ethylene  boils  at  6.5  atmospheres  pressure 

Critical  point  of  marsh  gas,  56  atmospheres  pres- 
sure. 

Liquefied  ammonia  freezes 

Alcohol  containing  20  per  cent,  water  freezes  .... 

Carbon  dioxide  boils 


Authority. 


BoUd  sulphurous  anhydride  melts. 
Nitrous  oxide  boils 


Faraday. 

Do. 

Do. 
Bunsen. 
Regnault. 
Faraday. 
Pictet. 
CaiUetet. 


Pictet. 

Regnault. 

Bunsen. 

Coleman. 

Faraday. 

Do. 

Do. 
Coleman. 
Faraday. 

Do. 

Do. 
Coleman. 

Do. 

Do. 
Regpiault. 
Faraday. 

Do. 

Do. 
Wioblswaki 


Coleman. 
Faraday    •&• 

Regnanli 
Mitchell. 
Faraday. 
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Fahr. 


—123 
—128 
—144 
—152 
—152 
—152 
—152 
—152 
—152 
—154 
— IW 
—171 
—171 
—175 
—175 
—177 
—180 
—193 
—200 
—202 
—209 
—218 
—219 

—220 
—220 

—220 


—220 


Cent. 


—  86 

—  87-9 

—  98 
—102 
—102 
—102 
—102 
—102 
—102 
—103 
—110 
—113 
—113 
—115 
—115 
-116 
—118 
—125 
—129 
—130 
—134 
—139 
-139-5 

—140 
—140 

^— 140 


—140 


—231 

—146 

—238 

—150 

—238 

—150 

—242 

—152 

—247 

—155 

—299 

-184 

—312 

—191  -4 

—312 

—191  -2 

—315 

—193 

—317 

-194 

—336 

-205 

—348 

—211 

—351 

—213 

(t) 

(t) 

—355 

—215 

—460 

—273 

Physical  coDditioDs  dependent  on  temperature. 


Marsh  gas  boils  at  40  atmospheres  pressure 

Liquid  nitrous  oxide  boils 

Marsh  gas  boils  at  25  atmospheres  pressure 

Amyl  alcohol,  an  oily  liquid 

Silicon  fluoride,  a  white  mass 

Arsenetted  hydrogen  liquid 

Hydrocblorio  acid  boils ».. 

Chlorine  in  orange  crystals 

Ethylene  boils 

do 

Solid  carbon  dioxide  and  ether  in  vacuo 

Critical  point  of  oxygen,  50  atmospheres  pressure. . 

Marsh  gas  boils  at  16  atmospheres  pressure 

Solid  carbon  dioxide  in  Taouo,  25°^  pressure 

Hydrochloric  acid  a  solid 

Carbon  disolpbide  a  solid 

Arsenetted  hydrogen  in  white  crystals 

Nitrous  oxide  boils  in  vacuo 

Ether  solidifies ' 

Absolnte  alcohol  a  solid 

Amyl  alcohol  a  solid 

Ethylene  boils  in  vacuo 

Critical  point  of  carbon  monoxide,  35.5  at  presa- 
ure. 

Critical  x)oint  of  air,  pressure  39.0  atmospheres. .. 

Calculated  temperature  of  xsarbon  dioxide  snow  in 
vacuo. 

Hydrogen  compressed  to  650  atmospheres  and 
pressure  released  produces  momentary  lique&c- 
tion  and  solidification. 

Oxygen  compressed  to  320  atmospheres  and  press- 
ure released  produces  momentary  liqueflftction. 

Critical  point  of  nitrogen,  35  atmospheres  pressure. 

Ethylene  boils  in  vacuo 

Carbon  dioxide  boils  at  ^atmospheres  pressure.. 

Atmospheric  air  boils  at  20  atmospheres  pressure. . 

Marsh  gas  boils 

Oxygen  boils 

Air  boils 

do ...-....••.....•..••.... .... 

Carbon  monoxide  boils 

Nitrogen  boils %. 

Air  boils  in  vacuo 

Carbon  monoxide  solidifies 

Nitrogen  boils  in  vacuo « 

Hydrogen  at  100  to  200  atmospheres  liquefies  to 
colorless  drops  (in  glass  tubes  0.2™™  diameter 
surrounded  by  oxygen  boiling  in  vacuo). 

Calculated  boiling  pomt  of  hydrogen 

Absolute  zero« 


Authority. 


WroblewskL 
Regnault. 
WroblewskL 
Olzewski. 

Do. 

Do. 

Do. 

Do. 
WroblewskL 
Olzewski. 
Faraday. 
Wroblewski. 

Do. 
Dewar. 
Olzewski. 

Do. 
Dewar. 
Olzewski. 

Do. 
Do. 
Do. 

Do. 
Pictet. 

Do. 


Do. 

Olzewski. 

Do. 

Do. 

Do. 
WroblewskL 

Do. 
OlzewskL 
Wroblewski. 

Do. 
Olzewski. 

Do. 

Do. 

Do. 
Wroblewski  and 
Olzewski. 

E.J.Mills. 


Compare  note  on  .solid  nitrogen  under  the  head  ''  Inorganic." 


Anomalies  in  the  Boiling  Points  of  the  Chloroaceto-nitrils  and  their 
Derivatives  (by  Hermann  Baner). — As  a  mle  the  replacement  of  hydro- 
gen by  chlorine  or  by  oxygen  lowers  the  volatility  of  organic  compounds 
not  inconsiderably,  but  in  certain  cases  an  opposite  effect  results.  Such 
an  abnormal  effect  is  especially  noticed  in  cyanogen  comi)ound8,  the  vola- 
tility of  which  is  usually  increased  by  the  introduction  into  the  molecule 
of  negative  radicals,  and  this  occurs  even  when  the  molecular  weight  is 
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greatly  increased.    Ohlorocyatiogen  and  dicyanogen,  for  example,  are 
more  volatile  than  hydrocyanic  acid : 

H-ON  boUs  at  +26o 

Cl-CN  boils  at  +15© 
NO -ON  boils  at  -21o 
and  cyanethyl  bofls  at  96^,  higher  than  cyan  acetyl,  which  hoils  at  93^  0. 
The  chloronitrils  exhibit  similar  peculiarities.  These  and  similar  facts 
prompted  the  author  to  examine  the  inflaence  on  the  boiling  point 
of  introducing  atomic  groups  in  the  place  of  the  chlorine  in  those  bodies 
in  which  the  chlorine  itself  produces  no  change  or  marked  change  in  the 
volatility.  To  this  end  the  author  prepared  the  four  nitrils  named 
below;  their  formula,  and  boiling  points  compared  with  trichloraceto- 
nitril.  are  given  in  the  table : 

Nam^.  Formnla.  B.P.       Diffsv- 

o  enod. 

Triohloracetonitril OOI3-ON  84 

-64 
Dichlormethoxylacetonitrll 0H,0— CC1,-0N       148 

-13 
Dichlorethoxylacetonitril CHjO-CClj-ON       161 

-21 
Dichlorpropoxylacetonitril CaHtO-GCli-CN        182 

-14 
Dichlormonoisobutoxylaoetonitril  ..O4H9O— CCli— ON        196 

Whence  it  appears  that  the  replacement  of  chlorine  by  methoxyl 
raises  the  boiling  point  64^,  and  beyond  this  the  boiling  point  increases 
with  each  addition  of  the  carbon  group  in  about  the  same  ratio  as  in 
homologous  compounds  of  like  character. 

In  the  compounds  cited  belowy  an  unusual  elevation  of  the  boiling 
point  occurs  when  oxymethyl  enters. 


Nune. 

Foimula. 

B.  P. 

Nftme. 

Formula. 

B.  P. 

FhoBgene 

cojoU 

CHCU 

NCCl 
NC— CCI, 

+  80 

670 
61 

15.5 

84 

Carbonic  methyl- 
ether. 

Orthoformieme- 

thyl  0lber. 
Cy  anomethyl  ether. 
Dicblomethoxylao- 

etonitril. 

CH  (OCH,), 

NCOCH, 
NC— CCUOCH, 

910 

Chlorooarbonio- 

methjl  ether. 
ChloTofoTin 

Cyanohloride 

Triohloraoetonitri) . 

IO8O 

4^-45 
148 

In  some  cases  the  boiling  point  rises  regularly  20^  for  each  OHt  in- 
troduced into  the  comi)ound. 

Name.  Formula.  B.  P. 

O 

Dichlorpropoxylacetonitril CCl,(OC3H7)ON  183 

Monochlordipropoxylacetonitril OC1(OC3H7),CK'  200 

Tripropoxylacetonitril C(O0,H7)30N  218 

Dichloriflobutoxylacetonitril GGlt(O04H9)0K  196 
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In  other  cases  a  notable  elevation  of  boiling  point  ensues  when  (!h1o- 
rine  is  replaced  by  ethozyl. 

Name.  Formula.  B.  P. 

o 

Phosgene CO— CI,  +  8 

Ohlorocarbonicethyl  ether CO— 010— CHa         94 

Carbonicdicthyl  other CO— (OCallft)^  li'G 

Chloroform CHCl,         61 

Orthofonnicethyl  ether • .      OH — (00,H5)3  146 

Oarbontetrachloride COI4         77 

Orthocarbonicethyl  ether C — (0C,H5)4  159 

Trichlorethane CH3COI,  74-5 

Jrthoaceticethyl  ether  ...  OHjO— (OC2H5)3  142 

Cyanogen  chloride NC — CI  16*  5 

Isocyanicethyl  (Bther NC— OC3H5         CO 

Tricyanogen  chloride N3C3CI3  190 

Isocyanuricethyl  ether NjCj-  {OC3H5)3  276 

Trichloracetonitril NC — CCI3         84 

Dichlorethoxylacetonitril HO— CCltOCfHj  161 

In  the  following,  however,  we  have  an  exception  to  the  rale: 

Name.  Formula.  B.  P. 

O 

Monoohlordiethoxylacetonitril NC— CC^OCHg),       161 

Triethoxylacetonitril NC— C(OC,H5)3        161 

It  is  evident  that  an  exchange  of  chlorine  methoxyl  in  many  cases 
prodnces  no  change  in  the  boiling  point,  and  in  some  instances  chlorine 
is  equivalent  to  the  ethoxyl  group.  This  is  true  of  the  bodies  prepared 
by  the  author;  when  once  the  atom  of  chlorine  is  replaced  by  ethoxyl 
the  exchange  of  a  second  atom  does  not  farther  influence  the  boiling 
I^oint.    {Liebig^s  Annalen^  ooxxix,  163.) 

» 

Badiant-MoMer- Spectroscopy;  Samarium. — ^Mr.  William  Crookes  has 
continued  his  remarkable  researches  in  the  entirely  original  field  of 
radiant-matter- spectroscopy.  The  results  obtained  as  respects  yttrium 
were  noticed  in  our  report  for  1883.  In  a  paper  read  before  the  Royal 
Society  June  18, 1885,  Mr.  Crookes  details  the  results  of  a  study  of  the 
beautiful  spectrum  characterized  by  a  strong  red  and  a  double  orange 
band,  and  which  proves  to  be  peculiar  to  samarium. 

This  double  orange  band  spectrum  was  first  observed  by  him  in  1881, 
and  his  laborious  researches  have  been  uninterruptedly  pursued  since 
that  date;  the  extreme  sensitiveness  of  the  new  method  of  testing  acted 
as  a  drawback  rather  than  a  help,  except  that  the  persistency  of  the 
phenomena  observed  increased  confidence  in  its  reliability.  To  the  in- 
experienced eye  one  part  of  the  ^'orange  band^  substance  in  ten  thou- 
sand gives  as  good  an  indication  as  one  part  in  ten.  and  by  far  the 
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greater  part  of  the  chemical  work  undertaken  in  the  hunt  for  the  speo- 
trnm-forming  elehient  was  performed  upon  material  which  later  knowl- 
edge showed  did  not  contain  sufficient  to  respond  to  any  known  chem- 
ical test.  Except  in  few  instances,  as  water  analysis  and  the  detection 
of  poisons,  chemistry  takes  little  account  of  traces,  and  when  an  anal- 
ysis adds  up  to  99-99  the  odd  0*01  x>er  cent|  is  conveniently  put  down 
to  "impurities,"  'Moss,"  or  "errors  of  analj'sis."  When  however  the 
99'99  per  cent,  constitutes  the  impurity  and  this  exiguous  error  0-01  is 
the  precious  material  to  be  extracted,  and  when,  moreover,  its  chemistry 
is  absolutely  unknown,  the  difficulties  of  the  problem  become  enor- 
mously enhanced.  The  author  was  therefore  obliged  to  build  up  a  new 
chemistry,  and  after  six  months'  work  he  obtained  the  earth  didymia  in 
a  state  which  most  chemists  would  call  absolutely  pure,  for  it  probably 
contained  not  more  than  one  part  of  impurity  in  500,000  of  didymia. 
But  this  one  part  in  half  a  million,  profoundly  affected  the  character  of 
didymia  from  a  radiantmatter-spectroscopic  point  of  view,  and  the  per- 
sistence of  this  very  minute  quantity  of  interfering  impurity  entailed 
another  six  months'  extra  labor  to  eliminate  these  linal  traces,  and  to 
ascertain  the  real  reaction  of  didymia  pure  and  simple.  The  earth  form- 
erly called  didymia  proved  to  be  a  mixture  of  didymia  and  samaria. 
During  the  long  process  of  purification  the  1,000  grams  dwindled  away 
bit  by  bit  until  less  than  one-half  a  gram  remained  of  the  pure  materiaL 
Didymia  thus  purified  shows  no  trace  of  the  orange  double  band,  which 
is  chanicteristic  of  samarium,  an  element  discovered  in  1879  by  Lecoq 
de  Boisbaudran. 

The  earths  ceria,  lanthania,  didymia,  and  samaria  possess  in  their 
purest  state  the  following  characters:  Ceric  oxide  is  almost  pure  white; 
in  strong  solution  it  has  no  absorption  spectru^i.  The  atomic  weight 
of  the  metal  was  taken  and  found  to  be  141*1.  Ceria  gives  no  orange 
band  spectrum  in  the  radiant-matter  tube.  Lanthana  is  snow  white, 
and  the  metal  was  found  to  have  an  atomic  weight  of  138-3.  It  ^ves 
no  orange  band  spectrum  when  absolutely  free  from  samaria.  Samaria 
is  white,  with  the  faintest  possible  tinge  of  yellow;  its  absorption  spec- 
trum is  much  more  feeble  than  the  spectrum  of  didymium.  Pure 
samaric  sulphate  by  itself  gives  a  very  feeble  phosphorescent  spectrum. 
When  however  the  samaria  is  mixed  witli  lime  befcu'c  examination  in 
the  radiant-matter  tube,  the  spectrum  is  very  beautiful,  consisting  es- 
sentially of  three  bright  bands — red,  orange,  and  green — ^these  being 
iiearly  equidistant,  and  the  orange  being  the  brightest.  With  a  nar- 
rower slit  the  orange  and  green  bands  are  seen  to  be  double,  with 
faint  wings. 

The  si>ectrura  of  samaria  becomes  highly  modified  by  mixing  with 
the  earth  other  metallic  oxides.  Mr.  Crookes  divides  these  modified 
spectra  into  three  groups;  for  particulars  of  each,  with  diagrams  of 
each  type,  we  refer  to  the  original  paper.  In  a  mixture  of  samaria  and 
yttria  the  former  possesses  a  remarkable  power  of  obliterating  the  spec* 
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truiu  of  the  latter;  this  holds  even  in  a  mixture  of  43  parts  samaria 
and  57  parts  yttria.  The  delicacy  of  the  spectrum  test  for  samarium 
is  extraordinary;  a  mixture  of  1  part  of  samarium  with  1,000,000  parts 
of  calcium  still  exhibits  a  feeble  spectrum  of  samarium;  in  a  mixture  of 
1  to  2,500,000  parts  the  spectrum  of  samarium  is  nearly  imperceptible. 
A  striking  feature  in  the  spectra  of  various  mixtures  of  samaria  and 

yttria  is  a  brilliant  and  sharp  orange  line  -2693.    So  long  as  this  bright 

line  is  a  component  of  the  sx>ectrum  the  other  bands  manifest  decidedly 
less  intensity,  and  many  of  them  are  suppressed.  The  profound  modi- 
fication in  the  spectra  of  samaria  and  yttria  developed  by  their  mixture 
)s  undoubtedly  without  precedent  in  spectrum  analysis.  Mr.  Orookes 
remarks  in  conclusion  that  the  many  anomalies  unearthed  in  these  re- 
searches teach  that  inferences  drawn  from  spectrum  analysis  per  se  are 
liable  to  grave  doubt,  unless  at  every  step  the  spectroscopist  goes  hand 
in  hand  with  the  chemist.  Spectroscopy  may  give  valuable  indications, 
but  chemistry  must  after  all  be  the  court  of  fiual  appeal.  (0%am.  yetosj 
Li,  301.) 

A  New  Kind  of  Metallic  Spectra;  Possible  New  Elements. — At  the 
meeting  of  the  French  Academy  of  Sciences  on  June  8, 1885,  M.  Lecoq 
de  Boisbaudran  requested  that  a  sealed  packet  which  he  had^dei)osited 
June  30,  1884,  might  be  opened.  The  packet  was  opened  by  the  per- 
manent secretary  during  the  meeting  and  contained  a  note  of  which 
the  following  is  a  condensation.  When  the  electric  spectrum  of  a  solu- 
tion with  a  metallic  base  is  produced,  it  is  customary  to  make  the  outside 
l>latinum  wire  (whence  the  induction  spark  strikes)  positive,  the  liquid 
consequently  forming  the  negative  pole.  If  the  direction  of  the  current 
be  reversed,  the  metallic  rays,  due  to  the  free  metal  or  to  one  of  its  com- 
I)ounds,  are  scarcely  visible  or  quite  invisible,  at  all  events  so  long  as 
the  exterior  platinum  wire  now  forming  the  negative  pole  is  not  coated 
with  a  deposit.  In  examining  the  rare  earths  belonging  to  the  didymium 
and  yttrium  family,  the  writer  observed  with  many  of  the  preparations 
the  formatiou  of  spectrum  bands,  nebulous  but  sometimes  tolerably 
brilliant,  having  their  origin  in  a  thin  layer  of  a  beautiful  green  color, 
which  was  seen  to  appear  at  the  surface  of  the  liquid  (a  solution  of  a 
chloride)  when  it  was  rendered  positive.  The  principal  bands  are  six 
in  number,  situated  as  follows :  AG2()i,  A585^,  A573,  A543i,  A487,  A476i; 
some  of  these  are  nebulous  and  broad.  That  at  543^  is  probably  not 
due  to  auy  known  element,  unless  it  proves  to  be  due  to  holmium.  That 
at  573  is  also  probably  due  to  a  new  element.  The  latter  yet  unisolated 
body  the  author  designates  provisionally  by  Zor,  and  the  former  by  Z/H. 

M.  Lecoq  de  Boisbaudran  regards  his  **  reversion  spectrum^ as  phys- 
ically analogous  to  the  phosphorescent  spectra  obtained  by  Mr.  Grookes 
at  the  positive  pole  in  his  high  vacuum  tubes  containing  certain  com- 
pounds of  yttria.    [See  our  Eeport  for  1883.] 
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To  this  note  in  the  sealed  packet  the  French  chemist  added  the  fol- 
lowing: "I  have  not  yet  finished  the  very  long  work  undertaken  in  the 
hope  of  determining  the  nature  of  the  above-described  phosphorescent 
spectrum.  This  spectrum  is  now  recognized  as  identical  with  that  as- 
cribed to  pure  yttria  by  Mr.  Grookes,  and  which  this  savant  obtained 
under  experimental  conditions  very  different  from  mine.  Nevertheless, 
my  latest  observations  lead  to  the  conclusion  that  yttria  is  not  the 
cause  of  the  spectrum  bands  observed.  In  my  fractionations  the  phos- 
phorescence spectrum  regularly  gets  weaker  as  I  advance  towards  the 
yttria  end.  With  almost  pure  yttria  the  phosphorescence  bands  show 
themselves  faintly  or  not  at  all,  while  they  are  brilliant  with  the  earths 
which  do  not  give,  by  the  direct  spark,  the  rays  of  yttrium  to  an  ap- 
preciable extent.  The  prodigious  sensitiveness  of  Mr.  Crookes'  reac- 
tion, which  detects  a  millionth  part  of  his  purified  yttria,  makes  very 
singular  this  divergence  which  I  am  obliged  to  point  out  between  the 
conclusions  of  the  eminent  English  chemist  and  myself."  -  -  -  "I 
phould  acknowledge  here  that  Mr.  Orookes  was  the  first  to  see  the 
phosphorescence  spectrum  of  samarium."  (Comptes  rendugj  o,  1437^ 
and  Cheni.  NctcSy  Lii,  4.) 

Quantitative  Determination  of  Lithium  by  the  Spectroscope. — L.  Bell  haa 
found  the  following  method  gives  good  results :  A  standard  solution  was 
made  from  lithium  carbonate  converted  to  the  chloride,  containing 
.0265™K™  of  Li20  ])er  cubic  centimeter.  Of  this  10<^«  were  taken,  diluted 
till  the  spectral  line  was  just  on  the  point  of  vanishing  and  the  vol- 
ume noted.  Then  the  solution  to  be  estimated  was  diluted  to  the  same 
point  and  its  volume  compared  with  that  of  the  standard,  when  a  sim- 
ple i)roportion  gave  the  amount  of  LijO  present.  A  very  small  loop  of 
platinum  wire  should  be  used  and  applie<l  to  the  same  part  of  the  Bun- 
sen  flame.  The  method  is  Jipplicable  to  the  analysis  of  lithium  miner- 
als, and  examples  are  given.  The  method  is  useful  also  in  ciise  of 
thallium  and  such  other  elements  as  give  distinct  lines  in  the  spectro- 
scope.    {Am,  Chem,  J.,  vii,  35.) 

Action  of  Light  on  Iodoform  in  Solution. — B.  Fabini  has  observeil  that 
a  solution  of  iodoform  in  benzine  becomes  bright  red  when  exposed  to  di- 
rect sunlight  for  ten  to  twenty  minutes,  whereas  in  the  dark  it  remains 
colorless.  If  a  solution  prepared  in  the  dark  is  suddenly  exposed  to 
the  rays  of  the  sun  it  innnediately  turns  to  a  splendid  red  color,  and 
iodine  is  precipitared.  Further  experiments  with  solutions  of  iodoform 
in  ether  and  in  oils  shows  it  to  be  very  sensitive  to  light,  being  thereby 
reduced.    (Pharmaceutiache  Post.) 

On  the  Action  of  Light  in  Chemical  Rea4!tions  (by  D.  Amato). — ^Tbe 
author,  in  studying  the  action  of  light  and  of  heat  in  chemical  re- 
actions, has  obtained  results  of  great  interest ;  he  shows  tl^at  many  of 
the  decompositions  and  combinations  attributed  to  the  action  of  light 
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exduaively  are  in  reality  due  to  light  and  heat,  or  to  the  latter  agent 
only.  The  decomposition  of  liquid  phosphine  is  generally  attributed 
to  light,  but  the  author  shows  that  it  can  be  exposed  to  direct  sunlight 
at  IQo  without  a  trace  of  decomposition.  Heat  alone  without  light  is 
inactive. 

A  mixture  of  chlorine  and  hydrogen  can  be  exposed  with  impunity 
to  sunlight  if  cooled  to  —12^  C.j  a  temperature  of  29°  is  not  able  to 
effect  combination  of  the  gases  without  sunlight.  Chloride  of  mlver 
requires  both  heat  and  light  for  its  decomposition,  and  Fehlihg's  solu- 
tion is  not  changed  by  light  alone;  if  organic  dust  be  excluded  the 
solution  will  keep  indetinitely  when  exposed  to  full  sunlight.  {Oaaetta 
ckimica  italianaj  xiy,  57.) 

INOBGAiaO. 

Manufacture  of  Oxygen  and  of  Ammonia  from  the  Atmosphere. — The 
well-known  process  of  extracting  oxygen  from  the  atmosphere  by 
means  of  baryta  has  never  been  a  commercial  success,  because  after 
a  while  the  baryta  becomes  inactive,  owing  probably  to  its  absorption 
of  carbonic  acid  from  the  air.  At  the  '^  Inventions  Exhibition,"  held 
during  the  summer  months  in  London,  the  brothers  Brin  exhibited  an 
improvement  on  the  old  process  which  promises  to  be  very  valuable. 
The  air  is  freed  from  carbonic  acid  and  water  by  caustic  soda  and  then 
passed  over  barium  oxide,  heated  to  a  temperature  not  above  600^  O., 
in  iron  retorts.  The  temperature  is  regulated  by  a  pyrometer,  which 
controls  also  the  supply  of  gas  to  the  furnace.  Under  these  conditions 
the  oxygen  of  the  air  is  absorbed  by  the  baryta,  barium  peroxide  being 
formed.  The  nitrogen  which  appears  to  be  very  pure  is  collected 
separately  for  use  in  the  production  of  ammonia.  On  heating  the 
))eroxide  of  barium  to  fuU  redness  pure  oxygen  is  given  off.  At  this 
stage  of  the  process  powerful  pumps  are  set  in  operation  and  make  a 
partial  vacuum  in  the  retorts.  The  operations  are  continuous,  and  so 
long  as  the  baryta  is  kept  anhydrous  and  free  from  carbonic  acid  the 
same  quantity  will  apparently  last  an  indefinite  time.  The  m(»at  inter- 
esting and  perhaps  the  most  useful  part  of  the  invention  of  the  Brin 
Brothers  is  the  production  of  ammonia  by  a  very  direct  process.  The 
nitrogen  obtained  as  above  and  moistened  b3^  passing  through  water^ 
is  passed  over  a  mixture  of  baryta,  with  charcoal  heated  to  about  300^ 
C.  Carbonate  of  ammonia  is  thus  obtained,  the  water  being  decom- 
posed under  the  conditions  named,  its  hydrogen  combining  with  the 
nitrogen  and  its  oxygen  with  the  carbon.  The  ammonium  comi)Ound  is 
formed  in  considerable  amount.    (Nature^  xxxn,  354.) 

Solid  Nitrogen;  Lowest  Known  Temperatures. — K.  Olszewski  in  a 
previous  memoir  describes  apparatus  for  obtaining  very  low  tempera- 
tures by  means  of  oxygen  and  of  air  evaporating  in  a  vacuum.  In  a 
subsequent  series  of  experiments  the  author  has  further  introduced  into 
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Ills  apparatus  a  seooud  tube  of  very  thin  glass,  and  thus  isolates  the 
liquefied  gases  by  a  double  gaseous  stratum.  The  pressure  and  the 
temperature  being  gVeatly  lowered  he  has  been  able  to  solidify  nitro- 
gen, carbon  monoxide,  formene,  and  nitrogen  dioxide,  and  to  determine 
<at  the  same  time  the  temperatures  of  solidification.  Nitrogen  solidifies 
at  — 2140  under  a  pressure  of  60  atmospheres;  carbon  monoxide  at  — 
2070  under  lOO™"  pressure;  formene  at  — 186o*8  under  60"*  pressure; 
And  nitrogen  dioxide  at  — 167^  under  138*""  pressure.  The  latter  forms 
a  colorless  liquid.  By  reducing  the  pi*essure  of  solid  nitrogen  down  to 
4U1111  Qf  mercury  he  has  succeeded  in  obtaining  the  lowest  temperature 
known,  — 225©  0.  (— 373^  F.)v     Comptes  renduSj  o :  350  and  940. 

Separation  of  Liquefied  Air  into  Two  Distinct  Liquids  (by  S.  Wrob- 
lewski). — The  laws  of  the  liquefaction  of  air  are  not  those  of  the  lique&o- 
tion  of  a  simple  gas.  If  at  first  sight  air  presents  itself  in  such  a  man- 
ner that  it  lA  permissible  to  speak  of  the  critical  point  ol'  air,  this  de- 
pends merely  on  the  slight  difference  which  exists  between  the  curves 
of  tension  of  watery  vapor,  of  oxygen  and  of  nitrogen.  The  author 
obtained  air  as  two  distinct  liquids  separated  by  a  perfectly  visible  me- 
niscus, as  follows:  After  having  liquefied  at  —142^  a  quantity  of  air  in 
the  tube  of  his  apparatus,  he  allows  such  a  quantity  of  gaseous  air  to 
enter  the  tube  that  the  pressure  of  the  gas  is  equal  to  40  atmospheres  and 
its  optical  density  equal  to  that  of  the  liquid.  The  meniscus  of  the  liquid 
disappears  entirely.  He  then  slowly  diminishes  the  pressure,  and  at 
the  moment  when  the  gauge  shows  a  pressure  of  37*6  atmo8])heres  a  new 
meniscus  appears  at  a  point  of  the  tube  much  higher  than  that  occupied 
by  the  meniscus  that  has  disappeared.  A  few  moments  afterward  the 
old  meniscus  returns  to  the  point  where  it  disappeared,  and  at  this  mo- 
ment two  liquids  are  distinctly  recognized  and  remain  separate  for  some 
necoiids.  The  lower  liquid  contains  21.28  vols,  per  cent,  of  oxygen,  and 
the  upj)er  17'3  to  18-7  per  cent.    (Comptes  renduSj  ci.  No.  13.) 

8olutu>fis  of  Ozone  and  the  Chemical  Action  of  Liquid  Oxygen. — At  the 
Aberdeen  meeting  of  the  British  Association  for  the  Advancement  of 
Science,  Professor  Dewar  gave  a  description  of  the  apparatus  and 
method  employed  by  him  in  the  liquefaction  of  such  gases  as  oxygen, 
&c.,  and  after  discussing  the  conditions  required  for  the  successful  con- 
version into  the  liquid  of  the  gases  forqierly  called  x)Ci  nianeut,  he  gave 
an  account  of  some  experiments  with  liquid  oxygen.  At  —130^  liquid 
oxygen  loses  the  active  characters  possessed  by  this  element  iu  the 
/gaseous  state;  it  is  without  action  on  phosphorus,  sodium,*potas8iam^ 
teoiid  sulphuretted  hydrogen,  and  solid  hydriodic  acid.  At  very  low 
temperatures  other  substances  are  similarly  without  action  on  each 
other;  thus  liquid  ethylene  and  solid  bromine  may  be  brought  in  contact 
without  any  action  taking  place,  whereas  gaseous  ethylene  and  liquid 
i»romine  unite  directly  at  the  ordinary  temperatures. 
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nautefeaiUe  and  Ghapuis,  by  subjectiDg  a  mixture  of  carbonic  anhy- 
dride and  ozone  to  great  pressure,  obtained  a  blue  liquid,  the  color  of 
which  is  due  to  ozone.  If  ozonized  air  be  passed  into  carbon  disulphide 
at  —  KKP  the  liquid  assumes  a  blue  color,  which  disappears  if  the  tem- 
perature be  allowed  to  rise,  and  at  a  certain  point  a  decomposition,  re- 
sulting in  the  production  of  sulphur,  takes  place.  The  best  solvent 
for  ozone  is  a  mixture  of  silicon  tetrafluoride  and  Bussian  petroleum. 
These  solutions  of  ozone  are  without  action  on  metallic  mercury  and 
silver.    iNature^  xxxn,  540.) 

Canibustion  in  Dried  Oases  (by  H.  Brereton  Baker). — ^It  will  be  remem- 
bered that,  in  1880,  Mr.  H.  B.  Dixon  demonstrated  that  carbon  mo- 
noxide and  oxygen,  if  perfectly  pure  and  absolutely  dry,  do  not  unite 
when  subjected  to  the  electric  spark,  but  that  the  introduction  of  a  lit- 
tle moisture  causes  an  explosion.  Led  by  these  experiments,  Mr.  Baker 
has  investigated  the  question  whether  moisture  is  necessary  for  the  com- 
bustion of  carbon  and  of  phosphorus  in  oxygen.  The  purified  mate- 
rials were  sealed  up  in  bent  hard-glass  tubes  with  oxygen  and  phos- 
phoric anhydride.  At  intervals  of  one,  two,  four,  up  to  sixteen  weeks 
the  contents  of  the  tubes  were  heated  and  the  character  of  the  combus- 
tion compared  with  that  of  the  same  elements  in  moist  oxygen.  The  re- 
sults showed  that  the  burning  of  carbon  is  much  retarded  by  drying 
the  oxygen  to  the  extent  possible  with  the  arrangement  adopted  by  the 
author.    {Ohem.  News^  Li,  150.) 

On  tlie  Function  of  Water  in  the  Combustion  of  Carbon  Monoxide  (by 
Moritz  Tmube). — As  stated  in  the  preceding  section,  Mr.  Dixon  proved 
that  a  mixture  of  perfectly  dry  carbon  monoxide  and  oxygen  is  not  ox 
ploded  by  the  passage  of  electric  sparks,  and  that  the  presence  of  a 
minute  quantity  of  water  suffices  to  determine  the  combination  of  the 
gases.    Dixon  supposed  that  the  action  of  the  water  could  be  repre- 

isented  thus : 

(1)  CO-f  H,0=C03-fH, 

(2)  2H,-f02=2H20. 

Moritz  Traube  confirms  Dixon's  experiments  and  goes  further.  He 
6hows  that  a  fiame  of  carbbn  monoxide  is  extinguished  when  introduced 
into  a  perfectly  dry  atmosphere  or  into  dry  oxygen.  On  the  other 
hand,  ho  finds  that  carbon  monoxide  does  not  decompose  water  in  com- 
l)lete  absence  of  air  or  oyxgen  ;  and  secondly,  that  when  moist  carbon 
monoxide  and  oxygen  are  exploded  together,  hydrogen  peroxide  is  an 
invariable  product.  Consequently,  Dixon's  equations  do  not  correctly 
represent  the  action,  and  Traube  suggests  the  following: 

(1)  CO-f2H20-fO,=CO(OH),+H,0, 

(2)  0O+H3O,=0O(On), 

(3)  2CO(0H)2=2C02-f2H,O. 

When  hydrogen  is  burned  in  moist  oxygen,  hydrogen  i)eroxide  always 
forms.    Whether  a  perfectly  dry  mixture  of  hydrogen  and  oxygen 
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could  or  coald  not  be  exploded  by  electric  sx)ark8  cannot  be  regarded 
as  settled ;  the  author  thinks  that  such  a  mixture  would  prove  to  be 
nouexplosible.  He  regards  the  mutual  action  of  hydrogen,  oxy^en^ 
and  water  as  in  all  respects  comparable  with  that  of  carbon  monoxide, 
oxygen,  and  water,  or  with  that  of  zinc,  oxygen,  and  water.  The  changes 
which  occur  in  the  explosion  of  moist  hydrogen  and  oxygen  are  thu» 
formulated : 

(1)  H,+2H,0+0,=2H,0+H,0, 

(2)  H,0,+H,=2H,0 

The  second  reaction  has  been  experimentally  demonstrated  by  the 
author.    (Ber.  d.  chem.  Oea,,  xvni,  1890.) 

Indications  of  the  Existence  of  an  AUotropic  Modification  of  Nitrogem 
and  Syntliesis  of  Ammonia. — Under  this  title  George  Stillingfleet  John- 
son has  published  a  pamphlet  of  theoretical  and  practical  interest.  He 
reviews  the  experiments  of  Donkin,  Berthelot,  D6h6rain,  and  Maoaenne^ 
P.  and  A.  Th6nard,  and  H.  St.  Glair  Deville,  showing  the  production  of 
ammonia  and  of  itb  salts  by  the  action  of  the  silent  discharge,  or  of 
electric  sparks  upon  mixtures  of  atmospheric  nitrogen  and  oxygen,  of 
watery  vapor  and  nitrogen  gas,  and  of  hydrogen,  nitrogen,  and  hydro- 
chloric acid.  Mr.  Johnson  then  repeats  some  of  his  earlier  experiments 
on  the  synthesis  of  ammonia,  and  after  carefully  eliminating  sources  of 
error  obtains  results  which  lead  him  to  infer  that  the  gas  evolved  from 
hot  solutions  of  ammonium  nitrite  contains  an  allotropic  or  active  form 
of  nitrogen,  which  differs  from  ordinary  nitrogen  in  possessing  the  prop- 
erty of  forming  ammonia  by  direct  synthesis  with  hydrogen  in  presence 
of  heated  spongy  platinum,  and  which  is  converted  into  ordinary  in- 
active nitrogen  by  the  action  of  heat,  precisely  as  ozone  is  converted 
into  ordinary  oxygen  by  the  same  agency. 

In  experimenting  with  atmospheric  nitrogen  the  author  failed  to  ob- 
tain ammonia  by  passing  the  nitrogen,  recently  heated  and  mixed  with 
hydrogen  through  red-hot  tubes  in  the  presence  of  platinum  sponge. 
But  he  did  obtain  ammonia  from  atmospheric  nitrogen  which  had  not 
been  heated. 

Gne  of  the  most  important  experiments  is  thus  described :  Into  an 
ordinary  eudiometer  tube  full  of  mercury,  pure  nitrogen  gas,  obtained 
by  any  method,  is  introduced  and  measured.  Next  admit  three  times 
its  volume  of  pure  hydrogen  gas  and  introduce  into  the  gaseous  mixt- 
ure a  fragment  of  wood  charcoal  previously  ignited  in  hydrogen  gas^ 
or  better,  in  a  mixture  of  three  volumes  of  hydrogen  with  one  volume 
of  nitrogen  gas.  Now  pass  the  spark  continuously  through  the  wirea 
of  the  eudiometer.  About  4  to  6  c.  c.  of  the  mixture  are  combined  and 
absorbed  by  the  charcoal  per  hour,  until  finally  the  whole  of  the  gas 
may  be  made  to  disappear;  after  which,  if  the  charcoal  be  removed,  it 
will  be  found  impregnated  with  ammonia.    {Chem.  News^  Ln,  34.) 
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Rerluetion  of  Oarhon  Dioxide  to  Carbon  Monoxide  by  meaiM  of  Charcoal 
<l>y  Alexander  Naamann  and  Oarl  Pistor). — Water-gas,  formed  by  pass, 
ing  steam  over  incandescent  charcoal,  contains,  besides  hydrogen  and 
c;irl)on  monoxide,  varying  quantities  of  carbon  dioxide,  which  is  a  hin- 
drance to  th<'-  economic  uses  of  the  water-gas.  In  the  following  research 
tbe  authors  examined  the  chemical  reactions  which  take  place  under  va- 
rying temperatures,  and  with  different  quantities  of  charcoal.  The  tem- 
peratures were  determined  by  inserting  in  the  heated  tube  (combustion 
tubing  82  centimeters  long)  substances  having  well-established  melting 
points,  such  as  lead  chloride  (501°),  silver  pyrophosphate  (5S5^),  silver 
(9540),  &c. 

Experiments  determine  that  the  lowest  temperature  at  which  the  re- 
duction of  carbon  dioxide  to  monoxide  by  charcoal  begins  lies  between 
530O  mj(i  685°,  say  55(P,  provided  the  gas  be  passed  not  too  rapidly 
and  the  charcoal  layer  be  66  centimeters  long. 

With  a  charcoal  layer  only  10  centimeters  long  a  much  higher  temper- 
ature i^  necessary,  between  634^  and  703^  C.  The  amount  of  carbon 
dioxide  reduced  increases  with  the  rise  of  temperature.  For  the  table 
giving  results  of  eleven  experiments  under  varying  conditions,  we  refer 
to  the  original  article.    {Ber,  d.  chem.  Oes.y  xvni,  1647.) 

Prqtaration  of  Cyanogen  in  the  Wet  Way  (by  G.  Jacqueniiu). — The 
usual  i»rocess,  by  the  action  of  a  concentrated  solution  of  caprio  sul- 
phate on  a  saturated  solution  of  potassium  cyanide  is  incomplete,  only 
half  the  cyanogen  being  evolved.  In  the  process  of  the  author  all  the 
<\vanogen  of  the  potassium  cyanide  is  obtained  and  the  gas  is  pure. 

Two  parts  of  cupric  sulphate  dissolved  in  four  parts  of  water  are 
placed  in  a  retort  or  in  a  flask,  on  a  water-bath,  and,  by  means  of  a 
stoppered  funnel,  a  concentrated  solution  of  one  part  of  pure  potassium 
cyanide  is  gradually  introduced.  The  reaction  begins  violently  at  ordi- 
nary temperatures  and  when  the  evolution  slackens  the  temperature  of 
the  water-bath  is  elevated  to  quicken  it.  Ten  grams  of  chemically  purei 
KCN  give  850  c.  c.  of  pure  cyanogen.  Commercial  KCN  gives  the  same 
result,  but  the  gas  sometimes  contains  traces  of  CO^. 

There  are  two  processes  for  withdrawing  the  cyanogen  of  the  copper 
cyanide.  1.  Decant  the  liquid  remaining  in  the  retort  or  flask,  wash 
by  decant ation,  and  add  a  slight  excess  of  ferric  chloride  of  30^  B.,  or 
higher.  The  action  cc^mmences  in  the  cold  and  a  slight  elevation  of  the 
temperature  produces  an  abundant  evolution  of  cyanogen.  The  ferric 
chloride  passes  to  the  state  of  ferrous  chloride  in  transferring  the  cop- 
per cyanide  to  chloride,  which  sets  i'reethe  cyanogen  and  forms  cuprous 
chloride  which  turns  to  cupric  chloride  at  the  expense  of  the  excess  of 
persalt  of  iron.  2.  Add  to  the  washed  copi)er  cyanide  some  manga- 
nese i)eroxide  and  acetic  acid.  Heat  slightly.  Acetates  of  copper  and 
manganese  are  formed  and  cyanogen  is  evolved.    When  the  operatioa 
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is  ended  the  evolution  tabe  is  replaced  by  a  receiver,  snlpbnric  acid  i» 
added,  and  the  mixture  of  the  two  acetates  is  distilled  to  collect  the 
acetic  acid,  which  is  used  again.    (C.  E.  M./rom  Comptes  rend.j  c,  1005.) 

On  Potassium  Chromocyanide  and  Hydrochromocyanio  Acid  (by  H. 
Moissan). — Potassium  chromocyanide  is  obtained  in  several  ways :  By 
the  action  of  potassium  cyanide  on  chromous  acetate  ;  by  calcining  a 
mixture  of  potassium  carbonate,  dried  blood,  and  finely-pulverized 
chromium ;  by  the  action  of  potassium  cyanide  on  chromous  chloride  in 
an  apparatus  filled  with  carbon  dioxide,  and  by  the  action  of  potassium 
cyanide  on  chromous  carbonate. 

Potassium  chromocyanide  forms  fine  crystals  of  a  light  yellow  color, 
which  occur  several  centimeters  in  length;  it  is  very  soluble  in  water, 
insoluble  in  alcohol  at  94^,  ether  and  chloroform.  Its  specific  gravity 
equals  1*71.  The  salt  is  anhydrous.  It  is  permanent  in  the  air  at  ordi- 
nary temperatures.  In  solution  it  does  not  give  as  a  rule  precipitates 
with  acid  salt«  of  the  metals.  With  ferrous  salts  it  yields  a  red  precip- 
itate; with  zinc  and  lead  salts,  a  white  precipitate;  with  sifver,  bis- 
muth, and  barium  salts,  a  yellow  precipitate.  Its  physiological  action 
is  similar  to  that  of  ferrocyanide  of  potassium.  It  has  the  composition 
KiCrOya. 

If  dilute  sulphuric  acid  be  added  to  a  concentrated  solution  of  the 
salt,  a  white  crystalline  precipitate  forms.  This  is  the  hydrochromo- 
cyanio acid,  a  very  unstable  body,  decomposed  in  watery  solution  by 
acids«    {Ann.  chim,phys.  [6J,  rv,  136.) 

Notes  on  Nitrogen  THoxide  and  on  Nitric  Oxide. — Professor  Ramsay,  in 
a  paper  read  before  the  chemical  section  of  the  British  Association  for 
the  Advancement  of  Science,  argued  against  the  existence  of  gaseous 
nitrogen  trioxide.  He  pointed  out  that  the  only  criterion  of  the  exist- 
ence of  this  gas  is  the  vapor  density;  NOt  and  NO  mix  without  change 
in  volume,  and,  therefore,  no  combination  takes  place.  The  vapor  den- 
sity of  the  first  portion  of  the  gas  obtained  by  distilling  liquid  N^O}, 
corresponds  to  that  which  a  mixture  of  Ns04,  NOs,  and  NO  should  have. 

At  the  same  place  Professor  Dewar  made  remarks  on  the  molecular 
weight  of  nitric  oxide.  A  comparison  of  the  curve  of  liquefaction  of 
nitric  oxide  with  that  of  methane  shows  the  pressure  to  increase  more 
rapidly  with  the  temperature  in  the  case  of  nitric  oxide  than  in  other 
gases,  a  fact  that  appears  to  indicate  that  at  low  temperatures  the 
molecule  of  nitric  oxide  is  of  greater  complexity  and  probably  exists  as 
NjOf.    (Nature,  xxxii,  538  and  640.) 

Reactions  between  Nitric  Oxide  and  Oxygen  under  Varying  Oanditions 
(by  O.  Lunge). — The  experiments  described  lead  the  author  to  the  fol- 
lowing conclusions :  1.  In  the  dry  state,  nitric  acid  with  an  excess  of 
oxygen  combines  to  form  Ks04  exclusively,  or  nearly  so.  2.  Dry  nitrio 
oxide  and  oxygen,  with  an  excess  of  the  former,  yield  a  great  deal  of 
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NjOa  aloug  with  NjO*,  both  in  a  state  of  gas.  3.  In  the  i)resence  of 
water  nitric  oxide  with  an  excess  of  oxygen  is  altogether  converted 
into  HNOa.  4.  If  nitric  oxide  and  oxygen  meet  in  the  presence  of  con- 
centrated sulphuric  acid  there  is  neither  N,04  nor  HNO3  formed,  even 
with  the  greatest  excess  of  oxygen,  bat  the  reaction  is — 

2H,804+2NO+0=280,(OH)(ONO)+H,0 ; 

that  is,  nitrosyl  sulphate  and  water. 

This  last  reaction  has  an  important  bearing  on  the  theory  of  the 
manufacture  of  sulphuric  acid.  The  author  maintains  that  it  is  not.  as 
generally  assumed,  the  nitric  oxide,  NO,  but  the  nitrogen  trioxide,  N.Oa, 
which  acts  as  the  carrii^r  of  oxygen  in  the  vitriol-chamber  process.  (J. 
Chem.  Soc,  Londonj  t/uiy,^1885,  p.  465.) 

Chi  the  Reaction  between  Mercurous  Nitrate  and  Nitrie  Oxidej  and  between 
M^curous  Nitrate  and  Nitrites  (by  Dr.  Edward  Divers  and  Tamemasa 
Haga). — It  has  been  known  for,  perhaps,  half  a  century  that  mercurous 
nitrate  yields  metallic  mercury  when  treated  with  a  solution  of  alkaline 
nitrite,  and  this  reaction  has  always  been  regarded  as  one  of  oxidation 
of  the  nitrate  by  reduction  of  the  mercury  salt.  The  authors  show  this 
is  incorrect.  When,  with  exclusion  of  air,  pure  nitric  oxide  is  passed 
into  a  solution  of  mercurous  nitrate  in  dilute  nitric  acid,  a  precipitation 
of  metallic  mercury  slowly  takes  place  and  hydroxyamine  is  formed  in 
quantity,  but  no  ammonia.  Prolonged  contact  of  the  gas  gK^es  rise  to 
beautiful  long  yellow  prisms,  while  the  hydroxyamine  disappears  from 
the  mother  liquor.  This  new  yellow  salt  will  be  more  fully  described 
by  the  authors  at  a  later  date.  The  first  stage  of  the  reaction  is  thus 
formulated  by  these  chemists : 

(HgN03)a+2NO=2(NO)N03+2Hg, 

nitric  oxide  precipitating  mercury  from  its  salt.  The  nitrosyl  nitrate, 
here  assumed  to  form,  will  at  onc^  decompose  with  water  and  mercurous 
nitrate  into  hydroxyammonium  nitrate  and  mercuric  nitrate,  thus : 

4(HgN03)»+8HN03-f2(NO)N03=8flg(N03)2-f2(HONH3)N03. 

An  after  reaction  between  mercuric  nitrate  and  the  nitric  oxide  follows, 
and  the  hydroxyamine  is  decomposed.    {Ghem.  NewSj  Ln,  8.) 

The  Sulphur  Compounds  of  Calcium  (by  V.  H.  Veley ). — ^The  main  points 
in  this  paper  are  thus  summarized  by  the  author: 

1.  By  the  action  of  hydrogen  sulphide  on  solid  calcium  hydroxide 
there  is  formed  a  calcium  monoscdphide,  in  accordance  with  the  equa- 
tion : 

Ca(OH),-fH38=Ca8+2H,0. 

2.  By  the  action  of  hydrogen  sulphide  on  calcium  hydroxide  in  aque- 
ous solution  there  is  formed  calcium  hydrosulphide,  in  accordance  witU 
the  equation : 

'Ca(OH),-f2H,8-fa?Aq=Ca(8H)a4.20H,4.a?Aq. 
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3.  Calcium  hydroxy -hydrosulphide,  CaSH,OFI,  absorbs  carbon  disal- 
phide,  with  tbrniatioii  of  unstable  basic  calcium  thiocarbonates,  decom- 
posed slowly  by  hydrogen  sulphide  and  readily  by  carbonic  auhydiide. 
{J.  Ch4!m.  Soc.  Lond.y  July^  1885,  p,  478.) 

Decomposition  of  Didymium  ;  Praseodymium  and  Neodymium. — Dr.  0. 
A.  von  Welsbach  read  a  paper  before  the  Vienna  Academy  of  Sciences 
on  June  18,  in  which  he  describes  an  alleged  decomposition  of  the 
elementary  substance  known  as  didymium.  This  decomposition  was 
effected  by  means  of  the  double  ammonium  or  sodium  nitrates  in  pres- 
ence of  lanthanum.  In  spite  of  the  ditt'erent  behavior  of  the  constitu- 
ent bodies  many  hundred  fractional  crystallizations  were  necessary  for 
their  separation.  The  two  new  elements  in  solution  are  distinguished 
by  intense  absorption  bands,  and  share  between  them  the  absorption 
bands  of  the  peculiar  spectrum  hitherto  ascribed  to  didymium.  The 
colors  of  the  compounds  differ;  the  salts  of  that  element  whiclr  ap- 
proaches nearest  to  lanthanum  are  of  a  leek  green ;  the  salts  of  the 
other  element  are  rose  or  amethyst  red.  The  latter  body  forms  the 
bulk  of  didymium. 

Both  colors  are  almost  complementary,  but  the  amethyst  red  is  by 
far  the  more  intense,  so  that  a  small  quantity  of  the  salts  of  this  ele- 
ment causes  the  green  color  of  the  others  to  disappear.  The  atomic 
weights  of  the  two  new  elements  are  according  to  preliminary  deter- 
minationt  very  different,  and  vary  considerably  from  the  value  hereto- 
tore  ascribed  to  didymium.  For  the  first  element  the  author  proposes 
the  name  praseodymium  (Pr),  and  for  the  second  neodymium  (Ne).  The 
two  elements,  so  far  as  has  been  observed,  yield  each  only  one  series  of 
salts  derived  from  the  sesquioxide.  Praseodymium  peroxide  evolves 
chlorine  on  treatment  with  hydrochloric  acid.  {Chemiker  Ztg^  and  Ohe^n. 
News^  Lii,  49.) 

Researches  on  the  Complex  Biorgwnic  Acids  (by  Dr.  Wolcott  Gibbs). — 
Another  and  weighty  instalment  of  his  laborious  researches  was  pre- 
sented by  Dr.  Gibbs  to  the  American  Academy  of  Arts  and  Sciences 
early  in  June.  Among  other  things,  he  shows  that  vanadic  pentoxide . 
unites  with  phosphoric  or  arsenic  pentoxides  in  various  proportions  to 
form  well-detined  complex  acids.  Compounds  of  vanadic  pentoxide, 
vanadic  dioxide,  and  phosphoric  or  arsenic  pentoxide  may  be  formed 
possessing  properties  analogous  to  the  corresponding  compounds  of 
tungsten  and  molybdenum.  Compounds  exist  which  contain  pyro- 
phosphoric  and  metaphosphoric  acids  in  the  place  of  orthophosphoric 
acid.  Complex  acids  exist  which  contain  two  different  modifications  of 
phosphoric  acid,  as,  for  instance,  metaphosphoric  and  orthophosphoric 
acids  or  oxides.  The  salts  of  a  majority  of  these  complex  acids  crys- 
tallize in  well-defined  forms.  In  a  summary  Dr.  Gibbs  catalogues  the 
formula  of  not  fewer  than  72  new  salts  discovered  and  analyzed  in  the 
course  of  his  prolonged  investigations.  {Proceedings  An^,,  Acad.  Arts 
and  Soiencesy  xix,  60.) 
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Sodium  Orthovanadaics  and  their  Analogues  (by  Harry  Baker). — 
Doubts  expressed  by  Mendelejeff  aod  by  Eammelsberg  as  to  the  strict 
analogies  between  phosphorus,  arsenic,  and  vanadium  prompted  the 
author  to  prepare  and  examine  closely  the  sodium  salts  of  tribasic 
orthovanadic  acid.  Trisodium  phosphate  and  trisodium  arsenate  crys- 
tallize in  hexagonal  prisms  with  12  molecules  of  water,  and  Boscoe  de- 
scribes the  corresponding  vanadate  as  acicular  crystals  with  16  mole- 
cules of  water.  The  author  finds,  however,  that  a  vanadate  having  12 
molecules  of  water  (Na3y04.12H,0),  and  crystallizing  also  in  hexa- 
gonal prisms,  can  be  obtained  without  difficulty. 

Besides  the  latter,  there  exist  two  salts  containing  10  molecules  of 
water,  one  of  which  crystallizes  in  the  isomeric  and  the  other  in  the 
hexagonal  systems.  A  third  salt,  crystallizing  in  rhombic  tables,  was 
obtained  by  the  author,  but  owing  to  the  great  difficulties  experienced 
in  separating  it  from  its  mother  liquid  the  water  estimation  was  not 
satisfactory ;  it  probably  has  the  formula  Na,V04.8H,0.  Phosphates 
and  arsenates  analogous  to  the  three  salts  last  named  are  not  yet  known. 
Sodium- vanadio-sodiam-fluoride,  2Na,y04.NaF1.19H,0,  is  also  described 
by  the  author  and  its  contents  in  water  accurately  determined  as  given. 

In  conclusion,  the  author  finds  the  analogies  between  vanadium,  ar- 
senic, and  phosphorus  strongly  confirmed  by  the  results  of  his  investi- 
gation.   {Liebig'g  Annaleny  ooxxix,  286.) 

Recovery  of  Oold  and  Silver  from  Metallic  Iron  (by  Dr.  J.  C.  Booth). — 
In  the  course  of  an  interesting  article  on  the  '^  Smelting  Furnace  of 
the  IT.  S.  Mint,"  the  author  gives  his  experience  as  to  the  best  plan 
for  recovering  metallic  gold  and  silver  &om  the  iron  grate-bars,  tools, 
&c.  Formerly  the  iron  was  alternately  heated  and  hammered  until  the 
precious  metals  scaled  off.  This  operation  took  the  labor  of  one  dozen 
men  during  three  or  more  days  of  ten  hours  each,  for  the  gold 
clings  with  great  tenacity  to  the  iron ;  nor  was  the  method  without 
loss.  At  present  all  the  iron  residues  from  the  furnaces,  even  includ- 
ing the  grate  bars,  are  melted,  and  while  quietly  melted  the  heavier  gold 
and  silver  settle  out  of  the  iron.  When  the  mass  is  cold  the  precious 
metal  is  knocked  off  the  bottom  by  a  hammer  as  a  single  tough  ring, 
with  scarcely  a  trace  of  iron  in  it,  while  the  iron  above  has  never 
yielded  a  trace  of  gold  or  silver  to  the  assayer.  {Jour.  Am.  Chem,  Soc.y 
vn,  159.) 

An  Electrical  Furnace  for  Reducing  Refractory  Ores  (by  £.  A.  and  A. 
H.  Oowles). — ^These  gentlemen,  together  with  Prof.  C.  F.  Mabery,  have 
devised  an  electrical  furnace  on  the  incandescent  principle.  A  column 
of  fragments  of  well-calcined  charcoal  is  embedded  horizontally  in  finely- 
pulverized  charcoal  and  covered  by  a  layer  of  the  same  material  coarsely 
broken,  the  whole  being  arranged  in  a  box  of  fire-brick  covered  with 
H.  Mis.  15 42 
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perforated  tile,  and  opened  at  the  ends  to  admit  two  carbon  electrodes 
au  inch  and  a  half  in  diameter.  Through  these  is  passed  the  cuirent 
from  a  dynamo  of  30  horse- power.  By  this  arrangement  such  a  temper- 
tiire  is  obtained  that  not  only  platinnmiridiam  may  be  fused,  bnt  the 
most  refiractory  oxides,  such  as  alumina,  silica,  &c.,  are  reduced  to  their 
elements  with  formation  of  carbon  monoxide. 

The  apparatus  is  especially  used  in  the  manufacture  of  aluminum 
bronze  and  of  silicium  bronze  for  commercial  purposes. 

The  apph'cation  of  electricity  to  smelting  is  not  so  novel  as  commonly 
supposed.  In  1853-'54,  O.  A.  Pichon  used  an  electric  furnace  in  which 
ores  of  iron,  mixed  with  one-hundredth  of  coke  or  charcoal,  is  fed  be- 
tween the  poles  of  a  series  (two  or  more  tiers)  of  large  electrodes;  fusion 
takes  place  and  the  metal  and  slag  fall  into  a  heated  receiver  below. 
{Practical  Mechnnics^  Journal^  Vi,  257).  In  1882,  C.  W.  Siemens  invented 
an  electric  furnace  in  which  electrodes  are  arranged  vertically  one  above 
anotber,  the  negative  passing  through  the  lid  of  the  crucible  into  the 
metal  to  be  melted,  the  other  through  the  bottom  of  the  crucible.  The 
length  of  the  arc  is  controlled  automatically  by  the  electro-motive  force 
between  the  electrodes.  This  furnace  was,  however,  for  melting  and 
not  for  smelting.    (Chem.  Netcs,  1882, 163.) 

The  furnace  of  Messrs.  Gowles  and  Mabery  yields  good  results  on  a 
larger  scale  than  those  of  others. 

OBaANIC. 

A  Plea  for  the  Empiric  Naming  of  Orgamio  Compoundt  (by  Professor 
Odling).— -Y^bal  translations  of  the  structural  formulae  assigned  to  or- 
ganic compounds  possess  certain  advai^^ges  as  names  for  the  several 
compounds.  Thus,  they  are  applicable  to  all  orgaiuc  compounds  of 
which  the  structural  formulad  are  made  out;  they  are  the  only  sort  of 
names  applicable  to  complex  isomeric  compounds;  aiid  their  use  can- 
not be  dispensed  with  wholly  in  the  case  of  even  less  complex  com- 
pounds. Notwithstanding  these  advantages  structural  names  consti- 
tute unsuitable  names  for  general  use,  more  especially  as  applied  to 
fundamental  hydrocarbons,  alcohols,  and  acids.  They  are  objectionable 
for  this  use  by  reason  of  their  length,  complexity,  and  want  of  ready 
indicativeness,  by  the  cireumetance  of  their  being  based  on  concep- 
tions of  chemical  constitution  of  a  kind  pointed  out  by  experience  as 
eminently  liable  to  change,  and  by  the  further  circumstance  of  their 
representing  a  one-sided,  and  so  far  an  untruthful,  notion  of  the  bodies 
designated.  Structural  names  expressing  other  than  a  distorted  view 
of  the  constitution  of  all  but  a  few  of  the  most  simple  of  organic  bodies 
are  impracticable  by  reason  of  their  length  and  complexity.  Hence,  to 
avoid  the  distortion  inseparable  from  the  use  of  any  single  structural 
name  for  an  organic  body  the  only  expedient  is  the  assignment  to  each 
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body,  in  proportion  to  its  complexity,  of  an  indefinite  number  of  struct- 
ural names — a  proceeding  almost  tantamount  to  not  assigning  it  any 
particular  name  at  all.  Although  from  their  number  and  complexity 
organic  bodies  can  only  be  designated  by  names  which  do  in  some 
measure  describe  and  characterize  them,  the  primary  purpose  of  a 
name  is  undoubtedly  to  designate  and  not  to  describe.  Accordingly, 
with  a  view  to  the  prompt  mental  association  of  object  with  name,  brief 
empiric  names  based  on  the  origin  and  properties  of  bodies  are,  where- 
€ver  practicable,  to  be  preferred  to  structural  names.  Isomeric  bodies 
may,  to  a  large  extent,  be  distinguished  by  means  of  significant  letters 
or  syllables  prefixed  to  the  name  common  to  the  different  isomers.  But 
the  suggested  use  of  the  particular  letters  a,  >5,  y,  each  in  a  special 
sense,  also  a  general  resort  to  the  particles  <<  hydro,"  ^^oxi,"  and  ^'hy- 
droxi,"  as  name  components,  and  more  especially  the  innovation  of 
substituting  the  word  "hydroxide"  for  the  long-established  word  '* hy- 
drate," are  practices  open  to  grave  objection.  (Report  of  British  Asso- 
ciation for  the  Advancement  of  Science,  in  Nature^  xxxu,  538.) 

Ethyl'Uretha^iey  a  new  Hypnotie, — Carbamate  of  ethyl,  or  ethyl-ure- 
thane,  OH3.OsHs.NOt,  has  been  found  to  have  the  properties  of  a  hyp- 
notic. This  compound  is  prepared  by  the  action  of  aqueous  ammonia 
on  ethyl  carbonate,  or  on  etbylchlorbcarbonate,  and  forms  large  trans- 
parent colorless  crystals,  which  melt  below  lOQo  c.,  and  distill  at  180^ 
without  alteration^  It  is  soluble  alcohol,  ether,  and  water,  to  which  it 
communicates  a  taste  suggestive  of  saltpeter. 

Experiments  with  ethyl  carbfqnate  were  first  made  on  animals  by 
Schmiedelberg ;  recently  von  Jaksch  has  given  the  drug  to  man  in 
doses  of  about  15  grains  in  over  100  cases.  He  finds  it  acts  chiefly  on 
the  brain,  having  no  appreciable  influence  over  the  peripheral  nerves. 
It  seems  to  be,  therefore,  a  pure  hypnotic.  It  causes  a  quiet  and  seem- 
ingly normal  sleep,  leaving  no  unpleasant  secondary  effects.  (DeuUehe 
JfedicinalZtg.j  September  14, 1885.) 

Ethyl  Compounds  of  HypocMorous  Acid  (by  Traugott  Sandmeyer). — 
Ethyl  hyx>ochlorite,  OlOOtH^,  is  easily  obtained  as  follows:  Ohlorine 
gas  is  passed  into  a  solution  of  sodium  hydroxide  (1  part)  in  water  (10 
parts),  cooled  by  ice,  until  absorption  no  longer  takes  place.  This  ftir- 
nishes  free  hypochlorous  acid  and  sodium  chloride. 

NaOH+201=Na01+0lOH. 

This  is  immediately  placed  in  a  sepfirating  fannel  and  mixed  with  one 
part  of  alcohol ;  the  liquid  becomes  turbid  and  an  oily  layer  separates. 
This  oil  is  drawn  off,  washed,  and  dried  in  contact  with  calcium  chloride. 
This  ethyl  hyxKXshlorite  forms  a  yellow,  mobile,  very  volatile  liquid 
of  strong  odor,  and  attacking  the  respiratory  organs.    It  bums  with  a 
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greenish  flame ;  it  can  be  distilled  at  36^  G.  (Bar=752  mm.)  without 
decomposition,  bat  if  a  few  drops  are  overheated  in  a  test-tube  it  ex- 
plodes violently.  The  liquid  is  very  sensitive  to  sunlight,  boiling  vigor- 
ously a  few  minutes  after  exposure,  and  exploding.  This  action  is  not 
accomplished  by  the  heat  rays.  Even  in  diffuse  light,  ethyl  hypochlo- 
rite can  be  preserved  only  a  few  hours,  eventually  decomposing  without 
explosion. 

It  acts  very  energetically  on  ammonia,  phenol,  aniline,  and  other  or- 
ganic bodies.  Mixed  with  bromhydric  acid  it  setf  bromine  free,  and  al- 
cohol forms.  The  body  was  analyzed  indirectly  by  determining  the 
amount  of  iodine  a  given  weight  set  firee,  the  iodine  being  estimated 
volumetrically  by  sodium  hyposulphite. 

The  author  plans  farther  researches  on  analogous  bodies.  {Ber.  d.  d^ 
chem.  Oea.j  xvni,  1767.) 

On  ths  Decomposition  of  the  Terpene^  by  Heat  (by  William  A.  Tilden). — 
The  author  shows  that  experiments  stated  lead  to  the  conclusion  tiiat 
the  terpenes  do  not  belong  to  the  aromatic  series,  and  are  not  formed 
on  the  benzene  type.  M.  Berthelot,  commenting  on  Tilden's  paper,  re- 
marks he  regards  it  of  importance  in  confirming  views  which  he 
(Berthelot)  had  announced  fifteen  years  before.  (Ann.  cMm,  phys.  [6],. 
V,  120.) 

On  Derivatives  of  Rexaoxyhenzene  and  thefr  Relation  to  Croconic  and 
BhodizonicAcid  (by  B.  Nietzki  andTh.  Benckfser). — Sttoting  with  nitran- 
ilic  acid,  the  authors  have  obtained  a  series  of  interesting  bodies ;  a 
partial  reduction  of  nitranilic  acid  yielded  nitro-amido-tetraoxy benzene,, 
and  a  more  complete  reduction  gave  diamidotetraoxybenzene ;  the  lat- 
ter decomposes  under  certain  conditions,  forming  a  body  having  the 
formula  CsHieOu,  which  by  reduction  with  tin  and  hydrochloric  acid 
yielded  the  long-sought  hexaoxybenzene  C6(OH)6.  This  body  proved 
to  be  identical  with  the  trihydrocarboxylic  acid  obtained  by  Lerch  from 
the  action  of  potassium  on  carbon  monoxide.  On  boiling  the  substance 
GfiHieOu,  with  water,  it  decomposed,  with  evolution  of  carbon  dioxide, 
and  yielded  a  solution  which,  neutralized  with  potash,  gave  on  concen- 
tration orange  yellow  acicular  crystals  of  potassium  croconate  GsKsOs,. 
first  prepared  in  1825  by  Omelin  from  the  black  residues  of  the  manu- 
facture of  potassium  according  to  the  method  of  W5hler  and  Brunner- 
From  these  facts  it  appears  that  Liebig,  in  his  researches  on  the  action 
of  potassium  on  carbon  monoxide,  actually  accomplished  the  direct  syn- 
thesis of  benzene  derivatives  from  purely  inorganic  substances  in  the 
simplest  manner. 

This  synthesis  was  successfully  repeated  by  the  authors,  who  ob- 
tained, besides  potassium  croconate,  the  rhodizonate  long  before  discov- 
ered by  Berzelius,  W5hler,  and  Heller.  The  latter  salt  was  also  ob- 
tained direct  fr*om  dioxydichinoyl-sodinm,  thus  establishing  the  identity 
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of  rhodizonio  acid|  carboxylic  acid,  and  dioxydichinoyl.    When  GO  com- 
bines with  K  it  forms  0 — OK,  and  six  of  these  groups  combine  to  form  — 

C— OK 

/  \ 

KO— C       C— OK 
KO— C       C— OK 

C— OK 

HexaoxybeDEene-potaadiim. 

Partial  oxidation  of  this  snbstance  yield 

c-o 


/ 

KO— C 
0--C  C— OK 


\ 
0-0 


/ 

c-o 


RhodizoDftte  of  potasrinm  or  potasuom  dioxydiohinoyl. 

{Ber.  d.  chem.  Oes.^  xvui,  409  and  1833.) 

OrgafUhSiUoium  Oampaunda  in  the  Aromatic  Series  (by  A.  Polis). — 
Following  the  method  devised  by  A.  Michaelis  in  the  preparation  of  the 
aromatic  phosphines,  arsines,  and  stibines,  the  anthor  has  made  sev- 
eral siliciom  compounds  in  the  aromatic  series.  Silicinmtetraphenyl, 
Si  (C6H5)4,  is  obtained  by  the  action  of  one  molecule  of  siliciumtetra- 
chloride  on  four  molecules  of  chlorbenzene  in  the  presence  of  sodium 
and  of  absolute  ether.  The  purified  product  forms  a  colorless  crystal- 
line powder,  melting  at  2280,  uttle  soluble  in  ether  and  in  alcohol, 
easily  soluble  in  chloroform  and  hot  benzene.  Heated  with  access  of 
air,  it  bums,  giving  out  flocks  of  silicic  anhydride. 

By  similar  processes  the  author  obtained  para-siliciumtetratolyl, 
Si  (GeEUGH,)^,  also  melting  at  228o-  sUiciumtetrabenzyl,  Si  (GH,06H«)4, 
which  melts  at  127.50.  Both  of  these  bodies  form  colorless  crystals 
having  properties  similar  to  siliciumtetraphenyl.  {Ber.  d.  d.  chem.  Oes.^ 
:xvni,  1640.) 

Silicates  of  the  Phenols  (by  J.  Hertkom). — Pure  crystalline  phenol 
{boiling  at  182-183^)  was  gently  melted  and  treated  with  chloride  of 
silicium,  the  former  being  in  excess ;  the  temperature  of  the  mixture 
was  gradually  raised  to  220^  to  225^*  hydrochloric-acid  gas  was  evolved, 
and  ceased  after  several  hours.  The  simple  liquid  thus  obtained  was 
distilled,  and  the  fraction,  boiling  at  420^,  yielded,  on  cooling,  long  col- 
orless prisms.  The  purified  crystals,  carefully  dried,  melted  at  47<^  to 
480.  Analysis  showed  the  body  to  have  the  composition  (GeHs)4Si04, 
tetraphenyl  silicate,  and  was  formed  as  shown  in  the  equation : 

4GeH50H+SiCl4=4HGl-f(GeH.)4Si04 
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Tetraphenyl  silicate  dissolves  easily  in  absolute  alcohol,  ether,  ben- 
zene, tolaene,  xylene,  chloroform,  carbondisulphide,  acetic  acid,  and 
formic  acid  without  decomposition,  bat  water  precipitates  a  white  gelat- 
inous mass,  and  phenol  dissolves  out  in  the  supernatant  watery  liquid. 
Since,  however,  the  addition  of  an  excess  of  alcohol  or  of  ether  causea 
the  whole  to  go  into  solution,  it  is  obvious  that  the  precipitate  consists 
of  an  acid  phenyl  silicate  and  not  of  silicic  acid  itself.  With  an  excesa 
of  boiling  water  tetraphenyl  silicate  is  completely  decomposed  into  phe- 
nol and  silicic  acid. 

When  tetraphenylsilicate  is  heated  with  absolute  alcohol,  phenol  and 
tetrethyl  silicate  are  formed  for  the  most  part,  but  the  latter  ester  yidda 
in  the  presence  of  traces  of  moisture  diethylsilicate,  and  probably  hex- 
ethylsilicate. 

In  a  similar  manner,  the  author  prepared  silicates  of  the  three  iso- 
meric kresols;  the  ortho  compound  distilled  at  435^-438^^  the  meta  at 
4430  to  440^,  and  the  para  at-442o  to  445^.  The  author  likewise  ob- 
tained meta  and  ortho  tetraxylenyle  silicate,  (G8H9)Si04,  as  well  as  the 
silicates  of  six  similar  bodies  of  the  aromatic  series.  {Ber  d.  d.  chem. 
6e».,  xvm,  1679.) 

Some  Derivatives  of  LanmUnie  Acid  (by  Ludwig  Wolff). — ^In  distilling 
ladvnlinic  acid  a  portion  is  decomposed  and  an  oily  substance  obtained. 
This  proves  to  contain  two  isomeric  neutral  bodies  having  the  formula 
OsHeOt,  and  behaving  like  lactones;  one  is  a-angelioalactone,  boiling  at 
1670,  and  the  other,  /9-angelicalactone,  boiling  at  2080-2090  0.  The 
form^  has  the  constitution — 

CHr-C»CH— CHt 
O CO 

and  the  latter  is  probably — 

CH,=C-CH,-CH, 

(i ho 

{Liebi^s  Annaleny  ccxxix,  249.) 

Action  of  Phosphorus  Pentachloride  oih  Salicylio  Acid  (by  Hichard 
Anschiitz).— By  the  action  of  one  equivalent  of  phosphorus  pentachlo- 
ride on  one  equivalent  of  dry  salicylic  acid  the  author  obtained  a  color- 
less highly  refracting  liquid,  boiling  at  I680  under  11°^  mercury,, 
which  gave  on  analysis  the  composition  G7H4G13P03.  This  ortliochlo- 
rocarbonylphenyl-orthophosphoricdichloride  has  the  constitution — 

r  TT  5  (i)COCl 

and  proves  to  be  identical  with  the  ^'trichlorophosphate  de  salicyle,''' 
previously  describe<l  by  Gouper.  The  specific  gravity  of  this  body  is 
1.554.  Mixed  with  a  small  quantity  of  water  this  chloride  dissolves 
with  a  rise  of  temperature,  and  from  this  solution  pure  salicylic  acid 
crystallizes  on  cooling.    Treated  with  a  large  quantity  of  water  salicylio 
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acid  is  not  set  free  at  once,  bat  after  several  days  ferric  chloride  gives 
a  reaction.  The  author  proposes  to  continne  his  researches.  {Liebig^s 
Annaleny  ocxxyin,  308.) 

The  Anilides  of  Orthophcsphori^:  Acid  (by  A.  Michaelis  and  H.  von 
Soden). — By  the  action  of  oxychloride  of  phosphorus  on  aniline,  ortho- 
phosphoric  anilide,  PO(NHC6H5)  3,  is  obtained  in  small  crystals,  soln- 
ble  in  boiling  alcohol  and  melting  at  208^0.  On  treating  this  with 
bromine  it  yields  orthophosphorichexabromanilide,  PO(NHC6H36rt)3, 
also  a  crystallized  body  melting  at  252^  to  253^0. 

Dianilidoorthophosphoric  acid,  PO.  OH(KHG6H5)t,  is  obtained  by 
treating  the  corresponding  chloride  with  soda  lye;  it  forms  a  white 
powder  insoluble  in  cold  water,  and  decomposed  by  hot  water  into  ani- 
line and  phosphoric  acid.  This  decomposition  is  more  quickly  effected 
by  acids.  The  acid  melts  at  196^  to  197^,  becoming  brown.  Its  silver 
salt  forms  a  white  precipitate,  soluble  in  nitric  acid  and  in  ammonia. 
{Liebig^s  AnnaUn,  coxxix,  334.) 

Chemical  Constitution  of  Isatin  (by  H.  Kolbe). — Isatin  oxidized  by 
chromic  acid  yields  isatoic  acid.  This,  heated  with  water,  yields  car- 
bon dioxide  and  orthoamidobenzoic  acid.  With  hydrochloric  acid  the 
chloride  is  formed.  Sulphuric  and  nitric  acids  act  similarly.  Dis- 
solved in  alcohol  and  acted  upon  by  hydrochloric-acid  gas,  ethyl  ortho- 
amidobenzoic hjrdrochloride  is  formed,  which  is  decomposed  by  water. 
Isatoic  acid  with  bases  in  the  cold  evolved  carbon  dioxide,  so  salts  could 
not  be  formed.  Ammonia  solution  gives  ammonium  carbonate  and 
orthoamidobenzamide.  Anilin  acts  similariy.  Concentrated  nitric  acid 
gives  nitroisaitoic  acid,  which  is  more  stable  than  nitric  acid.  This 
heated  with  hydrochloric  acid  or  water  gives  a  strong  acid  resembling 
metanitroorthoamidobenzoic.  Seduction  of  the  nitro-acid  with  tin  and 
hydrochloric  acid  gives  the  hydrochloride  of  a-diamido-benzoic  acid. 
Sulphuric  add  gives  the  sulphate.  Treatment  of  isatoic  acid  with  ni- 
trous acid  gives  a-nitrosalicylic  acid.  The  author  concludes  that  the 
formula  G4H4NGO — GOH  gives  the  best  explanation  of  the  above  facts. 
(F.  P.  v.,  trcm  Journal/,  prakt.  Ohem.j  XXX,  467.) 

The  Oongtitution  of  Tkiophene  (by  L.  Oattermann,  A.  Kaiser,  and 
Yieter  Meyer).-^In  1883  Victor  Meyer  proposed  the  following  constitu- 
tional formula  for  thiophene : 

H    H 
C — C 

In  the  present  article  the  authors  refute  some  objections  urged 
against  this  formula  and  present  new  reasons  for  maintaining  it.  (Ser. 
d.  ehem.  Oes.^  xym,  3005). 
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On  the  Synthetical  Formation  of  Closed  Carbon-chains*  Part  I — Deriva- 
tives of  Trimethylene  (by  W.  H.  PerkiDs,  jr.). —  Organic  chomistiy  is 
generally  divided  into  two  distinct  sections,  namely,  the  fatty  series  and 
the  aromatic  series.  The  members  of  the  first  series  are  derivatiTes  of 
methane,  the  simplest  hydrocarbon,  and  are  characterized  by  their  open 
or  chain  form,  as,  for  example,  in  the  case  of  normal  hexane  : 

CHt 

CH, 

CH, 
OH, 

CHt 

I 
CH, 

Aromatic  compounds  are,  on  the  contrary,  derivativeB  of  a  much  more 
complicated  basis,  namely,  of  benzene,  C^TUj  which,  as  waa  first  shown 
by  Keknl6  in  1865,  has  the  constitution : 

H 

C 

/    \ 

HO  CH 

\     • 

0 
I  H 

that  is,  contains  a  ring  consisting  of  6  carbon-atoms  joined  in  such  a 
way  as  to  form  a  regular  hexagon. 

These  two  series  differ  in  the  most  marked  way  from  one  another,  the 
members  of  the  aromatic  series  being  particularly  characterized  by  their 
extreme  stability. 

In  considering  the  differences  between  these  two  series,  the  author 
says  it  is  a  matter  of  surprise  that  no  intermediate  series  should  be 
known,  the  members  of  which  should  possess  partly  the  character  of 
fatty  and  partly  that  of  aromatic  compounds.  It  is  quite  reasonable  to 
suppose  that  rings  should  exist  having  3, 4, 5, 7  carbon-atoms  as  well  as 
6  carbon-atoms,  though  the  few  experiments  made  to  test  this  supposi- 
tion have  up  to  this  time  failed  to  throw  much  light  upon  the  subject 
Victor  Meyer  has  discussed  the  improbability  of  the  existence  of  a 

3-carbon-atom  ring : 

H. 

0 

/\ 

H,C— CHi 

which  would  be  isomeric  with  propylene,  OH9.OH.OHs ;  but  Beboul,  by 
acting  on  trimethylene  bromide  with  sodium,  obtained  a  gas  which  he 
supposed  to  be  ordinary  propylene,  and  Freund  has  indicated  certain 
reactions  of  this  gas  which  the  author  (Perkins)  shows  are  evidences  of 
its  being  true  trimethylene. 
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Ko  attempts  appear  to  have  been  made  to  syntheaize  the  analogous 

4-carbon  ring: 

=c-c= 

though  acenaphthene,  a  body  in  the  aromatic  series,  withoat  doubt 
contains  such  a  ring.  Fluorene  is  a  hydrocarbon  containing  a  5*carbon 
ring,  and  several  known  bodies  of  the  &tty  series  are  closely  allied  to 
the  hypothetical  4  and  5  carbon  rings.  These  are  furfuran,  pyrrholinCi 
sucdnimide,  and  parabanic  acid.  The  author  adopts  the  following 
scheme  of  nomenclature  for  the  3,  4,  5,  and  6  carbon  rings: 


Methylene. 

Di. 
methylene 
(Ethylene). 

Tri- 
methylene. 

Tetra- 
methylene. 

Pent*- 
methylene. 

Hexa- 
methylene. 

:-iCHt 

CHf 

CH« 

H. 
C 

H|C— CHi 

H«C  — CH« 
HiC  — CHt 

H. 
C 

HtC    CHt 

HtC^Ht 

H. 
C 

H.C    CHt 

H.C    CH« 

H. 

He  also  proposes  to  distinguish  the  possible  isomers  by  numbering 
the  carbon-atoms  in  the  ring  as  suggested  by  Baeyer  (Ber.  d.  ohem.  6m., 
xvn,  960).  The  author  describes  fully  the  methods  of  preparation  and 
the  properties  of  a  number  of  trimethylene  derivatives,  and  promises 
at  an  early  date  to  do  the  same  for  some  tetramethylene  derivatives. 

The  following  table  contains  a  list  of  the  trimethylene  bodies  with 
their  chief  characters : 


FormolA. 

Name. 

Melting 
point. 

Boiling 
point 

(720Bim). 

H.CJ--CHt 

CH.COOH 
HtC— CHt 
COOH.C.COOH 

Trimethylene 

Gas 

TrimethylenecarboxyUo  acid .. 

Trimethylenedicarboxylio  acid 
(1 : 1). 

# 

TrimethylenedicarbozyUo  acid 
(1 : »). 

lS-190 
140-141O 

WTO 

18I^184<' 

• 

HtC-CHt 
CH.COOH 

yk 

H«C-CH.COOH 
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Formnla. 


COOH.C.COOH 

H.C— 0H.C0OH 

CH.COOH 

COOH.HC— CH.COOH 

COOH.C.COOH 

COOH.HC— CH.COOH 

^CH, 
CHg.CO.CH'^    I 

^CH, 


Cbn6.C0.CH^ 


CHi 
CHt 


Off.CO.C.COOH 

Htd—CH, 

CB5.C0.C.C00H 

A 
HfC— CHt 

CH,.CO.C.COOH 

H«C^CH.C]^ 


ca-cnoh: 


CHt 

•CHt 


CHtBr.CHt.CH; 


.COOH 
\  COOH 
C«H6.C0.CHt.CHt.CHt.Br. 


CeH5.CHt^     ^COOH 
CtHft.CHt'^   ^^COOH 


Name. 


TrimethylenetricartK^zylio  aoid 
(1:1: 2). 


Trimethylenetricarbozylio  acid 
(1:2:  3). 


Trimethylenetetracarbozjlio 
acid  (1:1:2:3). 


Acetyltrimethylene 


Benzoyltrimethylene 


Acety  Itrimethy  lenecarbozylio 
acid. 


Benzoyltrimethylenecarboxylic 
acid  (1:1). 


Acety  Imethyltrimethylenecar- 
boxylic  acid  (1:2: 1). 


Benzoyltrimethyleneoxime 


X-Bromethylmalonio  add 


09-Bromopropyl  phenyl  ketone. 


Dibenzylmalonic  acid 


Melting 
point. 


1840 


145-1500 


95-1000 


Liquid.. 


Liquid.. 


Liquid 


14&-1490 


Liquid 


86-870 


116*1170 


37-400 


170-1720 


Boiling 

point 

(720«»«). 


112-113^ 


230-230.50 


Ethereal  salts  of  many  of  these  bodies  were  also  prepared  and  stqdied. 

By  heating  hydroxylamine  and  hydrochloric  acid  with  benzoyltrime- 
thylene, in  a  sealed  tube,  a  complicated  reaction  sets  in,  yielding  a  deep- 
blue  solution  with  an  intense  brick-red  fluorescence.  This  solation 
proved  to  contain  two  distinct  bases;  that  soiable  in  ether  was  found 
to  have  the  constitntion  GaoHss^iO,.  It  is  easily  soluble  in  acetone,  ani- 
line, and  nitrobenzene,  more  sparingly  in  alcohol,  ether,  and  in  benzene. 
If  the  brownish-red  alcoholic  solution  be  treated  with  zinc  dust  and 
ammonia,  it  is  reduced  and  becomes  colorless;  on  agitating  with  air  it 
is  reoxidized.  The  salts  of  this  base  are  easily  obtained,  and  form  deep- 
blue  solutions  with  a  most  magnificent  brickred  fluorescence*    The  by- 
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drocUlorido  in  a  solid  state  outwardly  resembles  indigo  in  every  respect, 
and  its  solution  shows  the  same  absorption  spectrum  as  indigo.  The 
internal  constitution  of  this  complicated  molecule  has  not  been  ascer- 
tained. 

The  salts  of  trimethylenedicarboxylic  acid  (1:1)  with  ammonium,  sil- 
ver, copper,  barium,  and  lead,  form  well-deflned  crystallized  bodies.  (J. 
Chem.  Soo.  London j  1835,  80.) 

Syntheses  of  Derivatives  of  Urea  (by  Bobert  Behrend). — By  the  action 
of  one  molecule  of  acetic  ether  on  one  molecule  of  urea  in  alcoholic  so- 
lution, the  author  obtained  /9-uramidocrotonic  ether  in  accordance  with 

the  equation: 

0«Hio03+CONA=OtH„05N,-fH,0. 

This  body  forms  silky  needles,  melting  at  166^  to  166^  C,  insoluble  in 
water,  and  crystallizing  easily  fix>m  alcohol.  With  alcoholic  soda 
solution  the  salt  0^^fi^9k  forms  with  separation  of  alcohol.  This 
sodium  salt,  treated  with  acids  (even  carbonic  acid  is  active),  yields  the 
body  OsHfNaO,,  for  which  the  author  proposes  the  name  methyluracil,  a 
name,  however,  not  intended  to  indicate  constitution.  Methyluracil 
crystallizes  from  hot  water  in  colorless  needles ;  it  is  soluble  in  alcohol  and 
insoluble  in  ether.  It  is  decomposed  on  heating  to  2700—280^,  becom- 
ing blackened  and  not  melting.  It  dissolves  easily  in  soda  and  potassa 
solutions,  forming  salts  identical  with  those  of  uramidocrotonic  ether. 
Theoretical  considerations,  which  we  cannot  here  detail,  lead  the  author 
to  adopt  provisionally  the  following  constitutional  formula  for  methy- 

CH, 

NH— C 

""      !• 

CO       OH 


NsrC— 01 


Bromine  acta  on  methyluracil  in  the  cold  and  yields  brommethyl- 
uracil  OsHsBrNsO,,  a  body  crystallizing  in  microscopic  prisms.  Bromine 
converts  this  into  a  di-brom-compound.  Strong  nitric  acid  converts 
methyluracil  into  a  nitro-compound,  O^HsNsOc  which,  by  loss  of  car- 
bonic acid,  yields  O4H3N3O4  nitrouracil.  The  latter  is  reduced  by  tin 
and  hydrochloric  acid  to,  04H5N30t,  amido-uracil ;  and  this  in  turn  by 
oxidation  yields  oxy-uraci],  O4H4NSO3,  an  isomer  of  barbituric  acid. 
Amido-miaeil  unites  with  cyanic  acid,  forming  hydroxyxanthin,  on  which 
body  the  author  continues  his  researches.   {Liebig^s  Annaleny  coxxix,  1.) 

Synthesis  of  Cocaine j  the  New  Ancesihetio  (by  W.  Merck). — At  the  chem- 
ical manufactory  of  £.  Merck,  in  Darmstadt,  a  quantity  of  a  lye  product 
was  obtained  in  the  extraction  of  cocaine,  which  was  sent  for  examina- 
tion to  W.  Merck,  in  Kiel.    It  formed  a  colorless,  crystallizable  body, 
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having  a  slight  acid  reaction,  melting  at  I88-50  to  18d^,  and  yielding 
by  decomposition  benzoic  acid  and  ecgonine.  Merck  recognized  it  as 
benzoyl-ecgonin,  or  ecognine  in  which  one  hydrogen  atom  is  replaced 
by  benzoyl,  OgHiiNOa — OtHjO.  By  heating  this  substance  with  potas- 
sinm hydroxide  and  methyliodide  cocaine  was  obtained: 

Benzoyl-eogonine.  Cocaine. 

0i«HwNO4+0H3l+KOH  =  C17H21NO4+H2O+KI. 

The  artificial  prodnct  was  fonnd  to  have  all  the  properties  of  the 
natural. 

Almost  simultaneously  with  this  result  of  Merck,  the  synthesis  was 
accomplished  by  Scraup,  who  employed  a  mixture  of  benzoyl-ecgonine, 
sodiummethylate,  and  methyliodide.  Scraup's  method  yielded,  how- 
ever, only  about  4  per  cent,  of  the  theoretical  amount,  while  Merck 
obtained  80  per  cent,  of  the  theoretical  yield.  Subsequently  Merck 
succeeded  in  transforming  ecgonine  itself  directly  into  cocaine  by  heat- 
ing a  mixture  of  methyliodide,  benzoic  anhydride,  and  anhydrous  ecgo- 
nine: 

20gHwNO3+(07H»O),O+20H3l=C„H,jNO4HI-f09Hi5NO3HI+ 

OTHftO.OH,. 

By  introducing  the  radical  ethyl  a  homologue  of  cocaine  was  ob- 
tained which  the  author  calls  cocHthyline.  Merck  is  continuing  his 
researches.    {Berichte  d.  ohem.  Oes.j  xyni,  1594,  2264,  and  2952.) 

OUhe  Fat  or  Wax  obtained  from  Cinchona — Besearekes  on  Bark, — 0. 
Hesse  obtains  from  the  Cuprea  barks  cupreol,  a  compound  which  in 
all  points  resembles  quebrachol.  This  body  crystallizes  firom  alcohol 
in  colorless  satiny  leaflets,  which  quickly  become  dull  in  dry  air.  It  is 
readily  soluble  in  chloroform,  ether,  and  hot  alcohol;  less  readily  in 
petroleum  ether,  and  cold  alcohol,  and  in  water,  ie^mmonia,  and  potash-  m 
lye  not  at  all.  It  melts  at  1400,  and  at  higher  ten^peratures  it  vola-  w 
tilizes,  unchanged  in  a  current  of  hydrogen  or  carbonic  acid.  The  sola-  . 
tion  in  chloroform,  when  shaken  with  sulphuric  acid  of  1-76  spirit 
grains,  turns  a  blood  red,  as  do  the  the  chloroform  solutions  of  quebra- 
chol, cholesterin,  or  phytosterin.  Cinchol  occurs  in  all  true  cinchona 
barks,  but  not  in  cuprea  bark.  From  alcohol  it  crystallizes  partiy  in 
long,  almost  acicular  leaflets,  partly  in  broad  leaves,  and  always  with  1 
molecule  of  water.  It  loses  a  part  of  its  water  at  20<'  to  25^,  and  the 
rest  at  100^,  or  in  the  desiccator.  Anhydrous  cinchol  melts  at  139<^  and 
in  other  respects  has  the  properties  of  cupreol.  The  author  describes 
the  acetyl  and  propionyl  derivations  of  cupreol.  The  china  bark 
contains,  therefore,  three  isomeric  bodies,  having  the  formula  OsoHaiO, 
cupreol,  cinchol,  and  quebrachol ;  all  three  belong  to  the  cholesterins. 
{Liebig^s  Annalen^  ccxxyni,  288.) 

Belation  between  Antiseptic  Power  and  Chemical  CoiMitution  (by  Dr. 
J.  B.  Duggan.) — The  author  has  made  somo  suggestive  experiments  on 
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this  relation  to  pave  the  way  for  farther  investigations.  The  following- 
table  is  a  list  of  the  sabstancoH  whose  restraining  influence  has  been 
determined  with  approximate  accuracy,  and  of  the  amounts  required  in 
parts  per  10,000  of  the  solution : 

Oxybenzaio  aoids,  06H4(GOOH)(OH). 

PatU  in  io,ooa 

Salicylic  acid  (1 : 2) 4 

Oxybenzoic  acid  (1:3) 6 

Paraoxybenzoio  acid  (1:4) 8 

PhenoUy  06H|(0H),. 

Phenol,  0«H,(OH) 20 

Pyrocatechin  0»H4(OH),  (1 : 2) 20 

Eesorcin  O.H4(OH),  (1 : 3) 25 

Hydroquinone  C»H4(OH),  (1 : 4) 30 

Pyrogallol  OiH,(OH), 15 

AloohoU,  B0H,(OH). 

Methyl  alcohol  0H3(OH) 300 

Ethyl  alcohol  OsHft(OH) 500 

Propyl  alcohol  CA(Ofl)  normal 200 

The  germicide  power  of  formic,  acetic,  and  propionic  acids  was  also 
tested  and  found  to  be  nearly  in  an  inverse  ratio  to  their  acidity.  For 
the  peculiar  order  of  the  alcohols  given  in  the  above  table  the  author 
can  suggest  no  explanation.    {Am.  Ohem.  Jaum.y  vn,  62.) 

Ocourrence  of  Oitrio  Acid  in  Seeds  of  Leguminous  Plants  (by  H.  Bitt- 
hausen). — ^The  existence  of  (^tric  acid,  together  with  malic  and  oxalic 
acidp,  in  the  seed  of  the  yellow  lupine  {Lup.  luteus)  has  already  been 
shown.  The  author  finds  it  also  in  the  seed  of  Vicia  saHva  (vetch), 
V.fdba  (hog's  bean),  various  varieties  of  peas,  and  in  the  white  garden 
bean  {Phaseolus).  The  powdered  seeds  are  digested  with  water  acidi- 
fied with  hydrochloric  acid,  the  solution  filtered,  neutralized  with  an 
alkaline  hydrate,  and  precipitated  with  lead  acetate.  This  is  suspended 
in  water,  treated  with  sulphuretted  hydrogen,  and  the  citric  acid  gotten 
in  the  usual  way  from  the  acid  liquid.  The  white  bean  contains  very 
little  citric  acid,  and  peas  contain  less  than  the  other  legumes  men- 
tioned.   {Jour,  f  prakt.  Chem.y  xxix,  357.) 

Percentages  of  Alcohol  in  Ciders  and  of  Acetic  Acid  in  Vinegars  (by  W, 
French  Smith). — ^This  investigation  was  made  to  determine  the  maxi- 
mum and  minimum  percentages  of  alcohol  and  acetic  acid  which  genuine 
apple  juice  would  produce..  The  expressed  juice  of  selected  apples 
was  allowed  to  ferment  slowly  for  two  months  in  a  cellar  at  an  average 
temperature  of  14^  C.    The  determinations  of  alcohol  were  then  made 
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by  the  ordinary  method  of  distillation  and  specific  gravity.  Selected 
*<  Aagast  Sweets"  gave  9*40  per  cent,  alcohol;  the  same  variety  of 
average  qaality  gave  6*05  per  cent.;  and  imperfectly  ripe  apples  of 
same  variety  gave  4*80  per  cent.  *'  Gr<H)ning  "  apples  picked  from  the 
trees  gave  4  per  cent,  alcohol.  The  average  of  eight  experiments  gave 
5  per  cent,  by  weight  Ten  months  later  the  acidity  and  solid  residue  in 
the  samples  was  determined ;  the  former  varied  between  10*1  per  cent 
and  4*40  per  cent.,  and  the  latter  between  2*70  per  cent,  and  3-64^  The 
actual  amounts  of  acetic  acid  found  are  lower  than  the  alcoholic  per- 
centages in  the  original  ciders  demand,  owing  to  imperfect  acetification. 
This  investigation  shows  that  a  good  cider  should  contain  about  5 
per  cent,  alcohol,  and  a  fair  sample  ought  not  to  &11  below  4  x>er  cent; 
a  good  cider  vinegar  ought  to  contain  from  5*5  of  acetic  acid  to  7  per 
cent.    (Joum.  Am,  Ohem.  Soe.y  Tii,  No.  4.) 

NOTES. 

During  the  year  '1884,  '281,000  pounds  of  bromine  were  produced  in 
the  United  States,  7,000,000  pounds  of  borax,  and  1,800  troy  ounces  of 
of  aluminium.  (Albert  Williams,  Jr.  B^art  on  Mineral  Be9owoe» 
of  the  United  States.) 

During  the  year  1883  there  were  manufactured  in  Germany  148,450 
tons  of  hydrochloric  acid  and  115,500  tons  of  carbonate  of  soda ;  half  of 
the  latt^  was  made  by  SoIvsqf's  process.  During  the  same  year  there 
were  manufactured  in  Bngland  940,638  tons  of  sulphuric  acid  (calcu- 
lated as  H,S04) ;  429,040  tons  of  soda  ash  (calculated  as  FatCO,) ;  and 
141,868  tons  of  bleaching  powder.  Dr.  Lunge  thinks  the  Leblanc  pro- 
cess and  ammonia  process  for  manufacturing  soda  will  flourish  side  by 
side,  and  the  latter  will  not  displace  the  former  unless  hydrochloric 
acid  can  be  made  at  the  same  time.  {Ohemieohe  Industrie^  Tii,  78  and 
213.) 

Professor  Mart.  Websky  has  continued  his  researches  on  the  supposed 
new  element,  idunium,  contained  in  the  lead  vanadate  of  Ooidoba 
(Argentine  Bepublic),  but  has  been  unable  to  establish  the  identity  of 
the  metal  as  a  new  species.  {Sitzungab  K.  Akad.^  Wies.  Berlinj  February 
5, 1885,  page  95.) 

The  rare  metal  gallium  has  been  prepared  by  Dr.  L.  Ehrlich  by  an  in- 
dustrial process.  From  80  kilos  of  zinc  blende  he  obtained  0*9  grams 
gallium.  The  melting  point  of  the  metal  is  30-50  c.  The  luster  of  gal- 
lium globules  is  greater  than  that  of  mercury.    ( Ohemiker-Zeitung.) 

Greville  Williams  finds  that  zinc  dust  occludes  hydrogen.  A  given 
sample  of  commercial  zinc  dust  contained  39  times  its  volume  of  hydro- 
gen. The  experimenter  thinks  the  absorbed  gas  was  originally  derived 
from  water  and  shows  the  bearing  of  this  on  the  conclusions  arrived  at 
in  the  case  of  the  Lenarto  meteorite.    {Journal  of  Oae-Lighting.) 

The  decom])ositiou  of  potassium  chlorate  by  heat  has  been  studied 
anew  by  Dr.  F.  L.  Teed.    He  finds  that  the  equation  commonly  em- 


CHEMISTRY.  ^  671 

ployed  [2KG10]i=:EG104+KGl+Os]  does  not  traly  represent  the  tacts, 
and  proposes  the  following:  10EGlO3=6EGlO4+4ECl+3Os.  Theaathor 
confirms  the  statement  that  when  MnO^  is  heated  with  the  EGlOa  no 
perchlorate  is  formed.  The  phenomena  noted  appear  to  indicate  that  the 
molecular  weight  of  the  salt  is  much  higher  than  is  required  by  the  for- 
mula EGIO3.    {J.  Chem.  80c.  Land.) 

New  reasons  for  considering  liqaid  or  solid  sulphur  triozide  as  SsO« 
rather  than  SO3  are  afforded  by  the  results  of  experiments  reported  by 
Dr.  E.  Divers  and  T.  Shimidzu  upon  the  reactions  of  pyrosulphuric  add 
with  silver,  mercury,  and  copper.  When  freed  carefully  from  moisture, 
Kulphur  trioxide  is  without  action  on  these  metals,  unless  a  little  sul- 
phuric acid  be  present.    The  reaction  with  silver  is  as  follows : 

(80,)S04+2Ag«B  Ag,S04+ SO,. 

{Chem.  Ketcs.) 

By  heating  in  sealed  tubes  glucose  with  strong  ammonia  and  subse- 
quent treatment  with  solvents  G.  Tauret  obtained  two  new  alkaloids, 
which  he  calls,  respectively,  a-glucosine  and  i^-glncosine.  These  form 
volatile  colorless  liquids,  with  a  peculiar  strong  odor,  the  first  boiling 
at  136^  and  the  second  at  160^.  In  acid  solution  they  are  precipitated 
by  the  usual  reagents  for  alkaloids ;  with  hydrochloric  acid  they  form 
hydrochlorates.    {Bull.  soo.  chim.j  xlfv,  102.) 

Professor  Garnelley  and  James  Schlerschmann  have  investigated  the 
influence  of  strain  on  chemical  action.  Working  with  copper  wires  free 
and  under  strain,  exposed  to  the  action  of  ammonium  chloride,  they 
come  to  the  conclusion  that  strain  exerts  no  perceptible  influence  upon 
chemical  action  under  the  conditions  described.    {Chem.  NewSy  Ln,  6.) 

The  causes  of  the  decrepitations  in  samples  of  so-called  explosive 
pyrites  have  been  studied  by  B.  Blount  and  formulated  as  follows :  (1) 
The  decrepitation!^  are  due  to  the  presence  of  GO3,  together  with  more 
or  less  H3O.  (2)  The  GO,  is  confined  at  high  pressures  probably  suffi- 
cient to  liqaefy  it.  (3)  The  usual  temperature  at  which  the  pyrites  be- 
gins to  decrepitate  is  dXP  to  36o  G.    {Chem.  Newgj  Lii,  7.) 

The  removal  of  micro-organisms  from  water  forms  the  subject  of  a 
valuable  paper  by  Dr.  Percy  F.  Frankland,  in  the  Chemical  News^  lii, 
27,  et  seq. 

Ghlorochromic  acid  is  prepared,  according  to  H.  Moissan,  by  bringing 
together  gaseoas  hydrochloric  acid  and  pure  chromic  anhydride  per- 
fectly free  from  sulphuric  acid.  On  warming  red  fumes  appear,  which 
condense  into  chlorochromic  acid ;  but  a  portion  is  decomposed  by  the 
water  formed  at  the  same  time.  Dry  chlorine  does  not  attack  chromic 
anhydride.  Gaseous  hydrobromic  and  hydriodic  acid  do  not  form  analo- 
gous chromium  compounds.    {Bull,  de  r Assoc,  des  illives  de  M.  FrSmy^  2.) 

Gqcaine,  the  established  ansesthetic,  according  to  G.  Galmels  and  E. 
Gossin,  is  '^methylicbenzometholethyltetrahydropyridine  carbonate.'' 
(Comptea  rendus^  c,  No.  17.)  See  Professor  Odling^s  Plea  for  Empiric 
Names,  in  this  report,  under  the  head  ^^  Organic." 
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Bosearches  on  the  inflnence  of  silicon  npon  the  properties  of  oast 
iron,  by  Thomas  Tnmer,  show  that,  contrary  to  the  generally  accepted 
Tiews  on  this  subject,  a  suitable  addition  of  silicon  to  cast  iron  im- 
proves the  tensile  strength  of  the  metal.  An  addition,  however,  of  more 
than  2.5  per  cent,  causes  deterioration.    {Ohem.  NetoSj  Ln,  5.) 

Eleven  months'  experience  with  toughened  glass  beakers  made 
under  De  La  Bastie's  patents  leads  E.  J.  Friswell  to  the  conclusion  that 
<^  toughened  glass  is  a  complete  failure  in  the  laboratory."  ( Ohem.  NetcSy 
3JI,  5.) 

The  adulteration  of  beer  is  discussed  in  a  paper  by  Prof.  H.  B.  Corn- 
wall presented  to  the  American  Public  Health  Association.  The  aver* 
age  contents  in  ulcohol  of  twelve  beers  was  4.197  per  cent.,  and  of  ex- 
tract, 6-26  per  cent  Milwaukee  beer  contains  as  high  as  5*35  i>6r  cent, 
of  alcohol. 

The  apparatus  and  process  for  liquefying  oxygen  gas,  employed  by 
Oailletet,  are  figured  and  described  in  the  Journal  de  physique^  and  in 
Nature  (xxxii,  684),  to  which  we  refer  for  details. 

Chlorine  monoxide  has  been  studied  anew  by  K.  GarzaroUi-Thum- 
lackh  and  O.  Schacherl.  It  forms  a  dark  brown  liquid,  having  a  yel- 
lowish-brown vapor;  its  density  is  3*0072  at  10'6o  C.  and  726-4""»,  and 
its  boiling  point  is  5^  C.  at  737 '9°^.  Exposed  to  sunlight  it  does  not 
decompose  as  commonly  stated,  and  if  organic  material  be  excluded 
it  does  not  explode  in  passing  from  the  liquid  to  the  gaseous  state. 
{Liebig^s  Annalen^  ccxxx,  273.) 

By  distilling  plants  in  a  fresh  state  with  water,  M.  Maquenne  has  ob- 
tained small  quantities  of  methylic  alcohol,  but  he  has  not  ascertained 
whether  this  body  exists  ready  formed  in  the  plants  oris  produced  dur- 
ing the  distillation.    (Comptes  renduSj  ci,  1067.) 

Yacciniin,  a  bitter  principle  occurring  in  the  cowberry,  discovered 
by  Edo  Claassen  in  1870,  has  been  found  by  the  same  chemist  to  be 
identical  with  arbutin,  extracted  from  Arbutus  uva  lem,  Lin. — {Am.  J. 
Pharm.,  1885.) 

Under  the  title  "  The  Sugar  Chemistry  of  the  United  States  ^  Prof. 
Harvey  W.  Wiley,  chief  chemist  to  the  Department  of  Agriculture, 
has  issued  a  valuable  compend,  in  four  parts,  relating  respectively  to 
cane,  beet,  sorghum,  and  maple  sugars.  The  analyses  of  maple  sugar 
are  numerous,  and  we  learn  that  '^  there  is  no  method  of  detecting  the 
adulteration  of  maple  sugar  with  other  sucroses.  The  temptation  to 
this  adulteration  is  great  because  maple  sugar  commands  nearly  double 
the  price  of  other  sugars.  Neither  chemistry  nor  optics  will  help  to  a 
decision  as  to  adulteration.''  A  patented  extract  of  hickory  bark  is 
used  to  give  the  characteristic  flavor  of  maple  sugar  to  glucose  or  cane 
sirups. 

The  second  annual  meeting  of  the  Association  of  Official  Agricultu- 
ral Chemists  was  held  September  1  and  2  at  Washington,  D.  C.  In 
the  absence  of  Professor  Johnson  the  chair  was  taken  by  the  vice- 
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president,  Prof,  H.  0.  White.  The  "  Proceedings,"  published  by  the 
Department  of  Agriculture  as  Bulletin  No.  7,  of  the  Division  of  Chem- 
istry, will  be  found  invaluable  to  all  analytical  chemists. 

The  chemical  section  of  the  American  Association  for  the  Advance- 
ment of  Science  met  in  August  at  Ann  Arbor.  The  chairman  of  the 
section,  Prof.  William  Ripley  Nichols,  addressed  the  members  on 
"  Chemistry  in  the  Service  of  Public  Health."  The  address  will  be 
found  in  the  "Proceedings"  of  the  association,  vol.  xxxiv. 

The  Institute  of  Chemistry  (England)  has  undergone  a  transforma- 
tion. Originally  founded  in  October,  1877,  with  a  membership  of  150, 
it  grew  to  embrace  over  400  fellows.  On  the  30th  of  June,  1885,  it 
ceased  to  have  an  official  existence,  but  meanwhile,  on  the  13th  of 
June,  1885,  another  organization  was  perfected  under  the  title  "Insti- 
tute of  Chemistry  of  Great  Britain  and  Ireland,"  and  the  officers  of  the 
original  society  became  officers  of  the  new  one.  The  new  institute  has 
secured  a  royal  charter  and  has  public  duties  and  privileges  accorded 
it,  becoming  a  professional  body  officially  known  to  Government.  Dr. 
Odling,  the  president,  gave  his  address  November  6, 1885.  (See  Chem- 
ical  New8^  lh,  243.)  Dr.  Odling's  address  is  severely  criticised  by  an 
anonymous  writer  in  Nature  (xxxiii,  73),  who  protests  strongly  against 
the  commercial  aspect  of  the  views  enunciated.  lie  says:  "The  spirit 
[of  the  address]  is  an  alien  spirit,  repugnant  to  students  of  pure  science 
in  this  country." 

A  biography  of  the  late  Dr.  Eobert  Angus  Smith  was  read  at  the 
annual  general  meeting  of  the  Manchester  Literary  and  Philosophical 
Society  held  April  21,  by  Dr.  B.  Schunck.  It  will  be  found  in  Cheni, 
News,  LI,  293. 

Prof.  Edward  Divers,  of  the  Imperial  College  of  Engineering,  Tokio, 
met  with  a  serious  accident  which  threatened  the  loss  of  an  eye.  In  at- 
tempting to  remove  the  stopper  of  a  bottle  containing  phosphorus  tri- 
chloride he  gently  warmed  the  neck,  when  the  bottle  exploded  violently, 
and  projected  ^lass  into  one  eye.  Dr.  Divers  supposes  moisture  had 
entered  the  bottle  and  formed  hydrochloric  acid,  thus  producing  gas 
under  tension. 

On  Monday,  August  1, 1885,  Prof.  Michel  Eugene  Chevreul  entered 
upon  his  one  hundredth  year.  Apart  from  the  fact  that  among  men 
whose  lives  have  been  devoted  to  active  scientific  research  no  one  has 
before  attained  so  great  an  age,  Chevreul  stands  conspicuous  for  the  vast 
amount  of  work  he  has  done,  and  for  the  great  practical  effect  his  work 
has  had  on  the  industries  of  the  world.  His  researches  on  "les  corps 
gras,"  begun  in  1813,  continued  until  1823,  when  they  appeared  in  a 
volume  dedicated  to  Yauquelin,  his  teacher.  His  researches  on  color 
occupy  the  whole  of  volume  xxxni  of  the  MSmoirs  of  the  lustitut.  It 
has  often  been  remarked,  it  is  difficult  to  realize  that  the  Chevreul  of 
"corps  gras"  fame  and  the  Chevreul  who  wrote  on  colors  are  one  and 
the  same  man.  (Condensed  from  Nature^  xxxn,  425.) 
U.  Mis.  15 ill 
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Edbr,  J.  M. — Ueber  das  Yerhalten  der  Haloidverbindnngen  des  Silbers  gegen  das 
Sonnenspectrnm  and  die  Steigernng  der  Empfindlichkeit  derselben  gegen  ein- 
zelne  Theile  dee  Spectrnms  darch  Farbstoffe  and  andere  Sabstanzen.  Wien,  1885. 
8vo. 

Eooer,  E. — Zweite  Rechenschaftsbericht  des  chemischen  Untersnchangsamts  fllr 
die  Provinz  Rheinhessen,  nebst  Beitrage  znr  einer  Hydrologie  fUr  die  Provins 
Rheinhessen.    Mainz,  1885.    8vo. 

Elbbrs,  a. — Ueber  einige  Yerbindnngen  von  Hydrazinen  mit  Eeton-  and  Aldehyd- 
sanren.    Erlangen,  1884.    8vo. 

Elsinohorst,  G. — Ueber  halogensubstitairte  Hydrazine.    Erlangen,  1884.    8vo. 

Elsner,  F. — Die  Praxis  des  Nahrnngsmittel-Chemikers.  3.  Anflage.  Hambarg,  1885. 
8vo. 

Encyclopedic  chimiqne  pobli€  sons  la  direction  de  Fr^my.    Paris,  1885.    8vo. 

Tome  II.  M6talloIdes.   Section  3.   Bore,  Siliciam,  Silicates,  par  Joly  et  Carie. 
Tome  n.  M^talloides.    Complement.    Partie  1.    Charbon  de  bois ;  noir  de 

fam^e ;  combastibles  min^raax,  par  Urbain  et  St.  Mennier. 
Yol.  III.  Metanx.    Cahier  1.    Propridtes  g^n^rales  dos  m^taax  et  des  iels. 

Principes  de  classiflcation,  par  G.  Ronsseaa. 
Yol.  III.  Metanx.    Cahier  6.    Zinc,  Cadminm,  Thalliam,  par  P.  Sabatier. 
Yol.  lY.  Analyse  chimique.     Tableaux  d'analyse  qualitative,  par  L.  Pnmier. 
Yol.  lY.  Analyse  chiraique.    Analyse  des  gaz,  par  J.  Ogier. 
Yol.  Y.  Applications  de  chimie  inorganiqne,  la  porcelaine,  par  Dabrenil. 
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Encyclop^e  chimiqne  pnbli6  sons  la  direction  do  Frdmy — Con  tinned. 

Vol.  V.  ApplicjiMonsdechimie  inorganique,    Parties.  M6tailnrgie.    Cahier 

7.  M^tallur;;io  de  I'argent,  par  C.  Boswag. 
Vol.  VI.  Chimie  organiqne.    Fasc.  2.    Alcools  ot  phenols,  par  Prunier. 
VoL  VII.  Chimio  organiqne.     Aldehydes.     Fasc.  2.   Carbonyles,  qainones, 

old^ydes  h  fonction  mixte,  par  E.  Boorgoin. 
Vol.  Vm.  Chimie  organiqne.    Fasc.  6.   Alcali  organiqaes.    Section  2.  Alca- 

loldes  uatnrelsy  par  Cliastaing. 
Vol.  X.  Applications  de  chimie  organiqne.    Chimie  agricole.    Nntrition  de 

la  plante,  par  Deh^rain. 
Vol.  X.  Applications  de  chimie  organiqne.   Contribution  &  T^tndede  la  chimie 
agricole,  par  Th.  Schloesing. 
Engbl,  Walfrikd. — Ueber  die  Amidoverbindungen  methylirter  Benzole  nnd  liber  ein 

nenes  Cumidin.    Berlin,  1885. 
Erdmann,  H. — Ueber  die  Umwandlnng  der  Lactonsanren  in  Lactone  dnrch  Schwefel- 
sanre  nnd  tlber  eine  nene  Reaction  des  Isocaprolactons ;  ein  Beitrag  znr  Geschi- 
chte  der  Lactone.    Halle,  1885.    8ro. 
Erlbnmbyer,  E.— Lehrbnch  der  organischen  Cheniie.    Band  II.    Lief.  1.    Redigirt 

von  O.  Hccht.    Leipzig,  1885.    8vo. 
ExNBR,  F. — Ueber  eine  nene  Mcthode  znr  Bestimmnng  der  GrSsse  der  Molektile. 

Wien,  1885.    8vo. 
Fkichtinobr,  6. — Chemische  Technologic  der   Mortelmaterialen.     Brannschweig, 

1885.    8vo. 
FiscHBR,  B.—Lehrbnoh  der  Chemie  ftir  Pharmacenten.    Mit  besonderer  Berilcksich- 
tignng  der  Vorbereitnng  zum  GehtUfen-Examen.    1.  Halfte.    Mit  20  in  den  Text 
gedmckten  Holzschnitten.    Stnttgart,  1885.    8vo. 
FisCHBR,  O.— -Ueber  Flavanilin.    [Milnchen.]    1885.    8vo. 

FoELSiNO>  A. — Ueber    einige  Aotherester   der  Glycolsanre  nnd  SalicylsUnre.      I. 
Einwirkung  von  Bromwasserstofisanre.    II.    Einwirknng  von  Ammoniak.    Frei- 
bnrg,  1884.     8vo. 
FoNViBLLB,  W.  DB.— Le  Mondc  des  atomes.    Paris,  1885.    16mo. 
FoNTAiNB,  H. — Electrolysis,  a  practical  treatise  on  nickeling,  coppering,  gilding,  sil- 
vering, the  refining  of  metals  and  treatment  of  ores  by  electricity.    Translated 
from  the  French  by  J.  A.  Berly,    New  York,  1885.    8vo. 
Fortschritte  (Die)  der  Chemie.    No.  6.    1884-'85.    Heransgegeben  von  H.J.Klein. 

Koln,  1885.     8vo. 
Franebl,  Nahbmi  Norbert.— Znr  Kenntniss  des  Thiodiphenylamins.    Zlirich,  1885. 
Frankland,  E.  and  F.  R.  Japp.— Inorganic  Chemistry.    London,  1885.    8vo. 
Frbbsb,  C. — Beziehnngon  zwischen  den  physikalischen  Eigenschaft^,  nnd  der  Zu- 

sammensetzong  chemischer  Verbinduugen.     Brieg,  1884.    4 to. 
Frbmery,  M. — Ueber  Arsenwolfr^msanre  nnd  ihre  Salze.     Freibnrg,  1884.    8vo. 
Frrmy,  bt  a.  Terrbil. — Le  gnide  dn  chimiste.     Repertoire  de  documents  th6oriques 
et  pratiqnes  k  Pnsage  des  laboratoires  de  chimie  pure  et  de  chimie  indnstrielle. 
Paris,  1885.    8vo. 
Frbsbnius,  C.  R. — Anleitnng  znr  qualitativen  chemischen  Analyse.     15.  verbesserto 

Anflage.    Abtheil  1.    Braunschweig,  1885.    8vo. 
Frbsbnius,  R. — Trait6  d'analyse  chimique  qualitative ;  des  manipulations  et  opera- 
tions chimiques,  des  r^actifs  et  de  leur  action  sur  les  corps  les  pins  r^pandns, 
etc.    7.  6dit.  fran^aiso  tradnit  (sur  la  14<Sme  allemande)  par  L.  Gautier.    Paris, 
1885.     8vo. 
Frbsbnius,  R. — Quantitative  Analysis.    Translated  by  Ch.  E.  Groves.     Vol.  II,  part 

1.     London,  1885.    8vo. 
Frbsbnius,  R. — Tratado  de  an^lisis  qnlmica  coalitativa.     Vert,  y  adicion  p.  V.  Peset. 
Valencia,  1884.    4to. 
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FROEmjCH,  Emanurl. — Ueber  die  Benzoylirung  aromatiachor  Phtalimide,  insbeson- 

dcre  do8  PhtaliMjoudocumids.     Berliu,  1885.     Hvo. 
FrDhling,  R.,  tind  J.  ScnuLZ.— Anloituug  zur  Untoreucliung  der  fur  die  Zucker-In- 

dustoie  in  B^atracbt  kommoDden  Robmaterialicn,  Prodacte,  Nel>enpTodncte  and 

HIU£B8ab6tanzen.     Zum  Gebrancbo  zuDachst  fUr  die  Lalxiratorien  der  Zncker- 

fabriken,  flir  Cbemiker,   Fabrikantcu,  Landwirtbe  und  Stenerbeamte,  sowie 

ftir  landwirtbscbaftlicbe  und  Gewerbcscbuleu.    Mit  iu  dun  Text  eirigc<lmckten 

Holzstichen.    3.  vermebrte  und  vcrbcsacrte  Auflage.    Braunscbweig,  lcy5.    8vo. 
Frutiokr,  G.— Coura  ^16montairc  de  cbiuiio  inorganique  d'apr^s  lea  theories  mo- 

dernes.    Geneve,  1885.    8vo. 
FUE8|  EluxaT. — Ueber  einige  neue  Abkommliuge  dcs  lieuzidinH  und  Uipbeuols.     Iter- 

lin,  1885. 
GATTifiBMAKN,  LuDWio. — Ueber  einige  Derivate  dee  m-Nitro-jp-tolaidins.    Gottiugcn, 

1885. 
Gkb&aiu>t,  WiixnuD.— Ueber  subatitairte  Amide  der  Kobleuaauro  und  Tbiokoblcu- 

saflre.    BerUx\,  1885. 
Gbppbrt,  J. — ^Die  Gaaanalyae  nnd  ihre  pbyaiologiacbe  Aiiweiidung  uac>.L  verbesaertea 

Metboden.    Berlin,  1885.    8yo. 
Gkigy,  Rudolf. — Ueber  einige  Derivate  dea  Pyridina.    Mtincben,  1885.    8vo. 
Gbtiuet. — Traits  pratique  de  pbotogrftphie.    fil^menta  corapletdy  perfection noments 

et  mdthodea  nouyellea.     Proc6d^  au  g^latinobromure.    3.  Edition  revue  et  uag- 

QMutte.    Paris,  1885.    8vo. 
Gilkinbt,  a. — Traits  de  cbimie  pharmaceutique.    Li^ge,  1885.    8vo. 
GuuRO,  J.  DR. — Phospbinea  d4iriv^e8  dea  ald^bydea.    Paria,  1884.    4to. 
GoRUP-BBSiKSZ. — Lebrbucb  der  Cbemie.  Band  I.  Anorganiacbo  Cbemie.  7.  Auflage 

neu  bearbeitet  von  A.  Ran.     Braunachweig,  1885.    8vo. 
Graktzel,  R. — Zur  Kenntniaa  dea  Bibromcymola.    Nacbweis  dor  Stellung  der  Bromar 

tome.    Freiburg,  1884.    8vo. 
Graham,  Otto. — Auafiibrlicbea  Ijebrbncb  dor  Cbemie.  3.  giiuzl.  nmgcarbcite  Auflage. 

Band  I.    Pbyaikaliacbe  nnd  tbeoretiacbe  Cbemie.    Abtbeilung  1.    Pbyaikaliache 

Lebreu  von  A.  Winkelmann.     Braunachweigf  1885.    8vo. 
GUABXSCHif  J. — Enciolopedia  di  chimica  bcientiflca  e  iudustrialo  colle  applicazinoi 

air  agriooltura  ed  induatrie  ogronomicbe,  alia  uietallurgia,  alia  merciologia,  ecc. 

Torino,  1885. 
GutoBN,  A. — ^Mtoieire  anr  la  throne  cbimique  de  la  production  du  gas  d'^lairage. 

M^moire  ii.    Paria,  1885.    8vo. 
Haobr,  H. — Cbemisobe  Reactionen  zum  Nacbwcisto  doa  Tovpciitiuola  io  den  ilthori- 

scbcn  Oelen,  in  Balaam^i,  etc.    Fiir  Cbemiker,  Apotheker,  Drogiaten  und  Fabri- 

kanten  atberiacber  Dele.    Berlin,  1885.    8vo. 
Haobr,  Hbrmann. — Ueber  die  Einwirknog  von  Cbloramcisensiiurciitber  auf  Para- 

nitranilin.    Gottlngen,  1884. 
Haobr's  Unteraucbungen.    Ein  Handbucb  der  Unterancbungen,  Priifung  uud  Wert- 

beatimmnng  aller  Handelswaaren,  Gifte,  LcbeiiHtnittcl,  Gebciminittcl,  etc.    2. 

nmgearbeitete  Auflage  berauagegoben  von  H.  Hagor  und  E.  Holdcrmann.   Leipzig, 

1886.    8vo. 
Hands,  T. — Numerical  Ezerciaes  in  Cbemistry;  Inorganic.    650examplea.    London, 

1885.    8vo. 
Hands,  T. — ^Tbe  aame,  "  with  answers." 
Handworterbncb  der  Cbemie.    Horauagegeben  von  H.  von  Fehling  und  C.  Hell. 

Liefg.  48,  49,  und  50.     Braunschweig,  1885.    8vo. 
Hanle,  O. — Ueber  die  Einwirkung  von  Jod  auf  die  Silbersalzo  der  recbta-  und  links- 

polariairenden  Weinsiiuren.     Freiburg,  1884.    8vo. 
Happ,  J.  B. — ^Ueber  Cbinolin-paca-sulfonsaure  und  ihre  Derivate.   Freiberg,  1885.   8vo. 
Haraoourt,  C— Notions  de  cbimie.    4me  ^dit.    Paria,  1885.    8vo. 
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Haushofer,  K. — Biicroscopische  Boactionen.    Eino  Anloltuug  zur  Erkcuuuug  vcr- 

8chie<lenor  Elemente  and  VerbindaDgen  auter  dem  Microacop ;  als  Supplement 

za  dem  Methoden  der  qaalitatlveii  Analyse.    Braansobweig,  1885.    8vo. 
Haushofer,  K. — Beitriige  zur  mikroscopiscb-chemischen  Analyse.    (Nacbweis  des 

Wol£rania ;  iiber  die  mikroecopiscben  Krystallformen  einiger  Oxalate ;  fiber  einen 

kloinen  Filtrirapparat. )    [Mttncbon],  1885.    8vo. 
Hefelmann,  Budolf.— I.  Ueber  die  Entscbwefolung  einigor  Tbiubarnstoffb  mittolst 

Qiiock»ilbcrcy:inid.    II.  Beitrag  zur  Konntnias  do8  Snlfobenzids.    Berlin,  1885. 
Heintzb,  O. — KrystaUograpbische  Untersnchnngen  einiger  organiscbon  Yerbindun- 

gen.    Rawitscb,  1885.    8yo. 
He88,  Wilhslm. — Ueber  das  j3-Lacton  der  Isopropylnitropbenylmilcbsanre.    Mttn. 

cben,  1884.    8yo. 
Hintze,  C. — Ueber  die  Bedeutong  krystallograpbisober  Foiscbung  filr  die  Chemie. 

Habilitationsrede.    Bonn,  1885.    8vo. 
Hoch,  R.— Die  Eiuwirkong  von  Pbosphorpentacbiorid  auf  Pbtbalsaure-Anhydrid. 

Freiburg,  1884.    8vo. 
HoFMANN,  A.  W.— Zur  Erinnerung  an  Jean  Baptiste  Andr^  Dumas.    [With  Dumas' 

portrait.]    Berlin,  1885.    8yo. 
HoFMANN,  A.  W. — Beitrago  zur  Eenntniss  der  Coniin-Gruppe.    2  Tbeile.    Berlin, 

1885. 
HoLLSTEiK,  B. — Enrze  Gescbidite  der  Lebre  von  Isomorpbismus  und  Polymorpbismus. 

Lfidenscbeid,  1885.    4to. 
HoRBACZEWSKi,  J. — Ueber  kfinstlicbo  Hamsiiore  und  Metbylbamsaute.    Wion,  1885. 

8vo. 
HoRSTMANN,  A. — Tbeoretiscbe  Cbemie  einscbliesslicb  der  Tbermochemie.    Brann- 

scbwcig,  1885.    8vo. 
HowiTZ,  U. — Beitrago  zur  Kenntniss  der  Alkylaniline,  sowie  tiber  die  Einwirkung 

von  Natrium  und  Natrium-Propylbromid  auf  para-Bromdimetbylanillu  in  iitbe- 

riscber  Losung.    Freiburg,  1884.    6vo. 
Hue,  F. — Le  p^trole,  son  histoire,  ses  origines,  sou  exploitation  dans  tons  les  pays 

du  monde.    Paris,  1885.    12mo. 
Hughes,  S. — Gns- Works,  tbeir  Construction  and  Arrangement.    New  edition  re- 

writto>n  and  mucb  enlarged  by  W.  Bicbards.     Seventh  edition  with  important 

additions.    London,  1885.    12mo. 
Hummel,  J.  J. — The  Dyeing  of  Textile  Fabrics.    London,  Paris,  New  York,  and  Mel- 
bourne, 1885.     12mo. 
ISAMBERT. — Pr^is  dc  cbimie.    Paris,  1885.    12mo. 
Ibtrati,  C. — Snr  les  ^tbylbenzines  chlor^es  et  eur  qnelqnes  observations  relatives 

aux  points  d'dbullition  dans  la  s6rie  grasse  aromatique.    Paris,  1885. 
Jahresbericht  Uber  die  Leistungen  der  cbemiscben  Tecbnologie  mit  besonderer  Bertick- 

siohtigung  der  Gewerbestatistik  fiir  das  Jabr  1884.    Jabrgang  I-XXY  bearbeitet 

von  B.  V.  Wagner.    Fortgesetzt  von  F.  Fischer.    XXX,  oder  Neue  Folge  XV.  Jabr- 
gang.   Leipzig,  1885.    8vo. 
Jahresbericbt  iiber  die  Fortscbritte  der  Pharmakotherapie.     Heransgegeben  von  £. 

B.  Robert.    Band  1,  fUr  das  Jabr  1884.    Strassburg,  1885.    8vo. 
Jabresbericbt  iiber  die  Fortscbritte   der  Cbemie  nnd  verwandter  Tbeile  anderer 

Wissenscbaften.    Heransgegeben  von  F.  Fittica.    Fiir  1883  Heft  IV  (Scbluss). 

Giessen,  1885.    8vo. 
John,  O. — Ueber  die  blausauren  Salze  organiscber  Basen.    Freiburg,  1884.    8vo. 
JoLY  et  Curie. — ^La  cbimie  du  bore,  du  silicium  et  des  silicates.    Paris,  1885.    8vo. 
Jung,  Otto. — Beitrag  zur  Kenntuias  des  Dapbnetins.    Berlin,  1885. 
JuNOFLEiscH,  E. — Manipulations  de  cbimie.    Guide  pour  les  travaux  praotiques  do 

cbimie.    Paris,  1885.    8vo. 
JCftner  von  Jonstorff,  H.— Praktiscbes  Handbncb  fiir  EisenhUtten-Chemiker. 

Wien,  1885.    8vo. 
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Kahn,  Myrtil. — Ueber  die  Einwirkung  von  NormalbutylaldeLyd  auf  Anilin  boi 

Gogenwart  von  raucbender  Salzsiiure.    Mttncbon,  1885.    8yo. 
Kaiser,  Adolf. —Uober  Mononitroderivate  derjj-  und  m-AcetamidobenzooBSnre,  eowie 

deren  Redactionsproduote  (Anbydrosanren).    Alfeld,  1885. 
Kaudkr,  E.— Froducte  der  Einwirkang  von  Filnf^b-Cblorpbospbor  auf  Succinyl- 

verbindnngen  and  Weinsaore.    Leipzig,  1885.    8vo. 
KatssRi  R. — Cbemiflchea  Hil&bucb  flir  die  Metall-Gewcrbe.    Wilrzbnrg,  1885.    8vo. 
KsKUL^,  A.  et  O.  Walulch. — Tableaux  servant  d.  Paualyse  cbimiquo.    Trodoit  par 

J.  Krutwig.    26me  Mitiou.    Bonn,  1885.    8vo. 
Keller,  Paxtl. — Ueber  einige  Derivate  des  Eyanmetbius.    Leipzig,  1885. 
Eeio',  W.  H. — Untersacbungen  ilber  Biilcbzucker  und  Galactose.    Giittiugon,  1885. 

8vo. 
KiRSCH,  E. — Beitragezur  Kenutniss  des  Bibromcymols  (Stellung  der  Bromatomc). 

Freiburg,  1884.    8vo. 
Kleeman,  S. — Ueber  zwei  Syntbesen  der  Metbylaetbylalpbaamiaoessigiiaure.    £r- 

langen,  1884.    8vo. 
Klein,  J.— Uober  das  Tetrapbenylatban  und  liber  die  Einwirkung  des  Cbloralnmi- 

niums  auf  pbenylbaltige  Derivate  cblorirte  und  bromirte  Autbane.     Freiburg, 

1884.    8vo. 
Klotz,  Carl. — Ueber  Dicblortoluole  und  Dicblorbenzoe  sauren.    Stiittgart,  1885. 
Klubukow,  Nikolaus  von. —Ueber  zwei  neue  Verfabren  zur  Bestimmong  dor  Dampf- 

«  — 

dicbte.     Leipzig,  1885. 
Knorr,  Ludwig. — Ueber  die  Bildung  von  Eoblenstoff-Stickstofi-Ringen  durcb  die 

Ein  wirking  von  Amin-  und  Hydrazinbasen  auf  Acetessigester  und  seine  Derivate. 

Erlangen,  1885. 
Knyri?j,  Max. — Beitrage  zur  Kenutniss  der  a-Napbtol-/3-niono8ulfoeanro.    Froilmrg 

i.  B.,  1885. 
KoRSCHKLT,  O.,  and  H.  Toshiba.— Tbe  cbemistry  of  Japanese  lacquer.    [London?], 

1885. 
Kreysler,  Ed.— Ueber  einige  Pbenoleeter  der  Phospborsliure.    React  ionsverlialiiiisse 

der  neatralen  Pbospborsaureester  einiger  Pbenole.    Ziiricb,  1885. 
KRt)GER,  Paul. — Ein  Beitrag  zur  Kenutniss  der  Abkommlingo  des  Hydroxylaniinfu 

Berlin,  1885. 
Krutwig,  J. — Exercises  d'analyse  obimique  quantitative.    Bonn,  1885.     9vo. 
KuBiERSCHKT,  KoNRAD.— Ueber  die  Tbiopbosphorsiluron.    Rostock,  ISS*!. 
KOhn,  Berxiiaud.— Ein  Boitrag  zur  Kenutniss  der  Cyans&ureatber.    Berlin,  1885. 
Kt^HNE,  W. — Albuiuosen  und  Peptone.    Heidelberg,  1885.    8vo. 
KuLiscH,  Paul. — Ueber  die  Einwirkung  des  Pbospbonvassorstofifs  auf  Metallsalzlo- 

sungen.     Berlin,  1885. 
Lampert,  Friedr. — Ueber  einige  Derivate  des  Tricblor-j),  amidopbenols.    Rostock, 

1885. 
Landolt,  H. — Ueber  die  Zeitdaner  der  Reaction  zwisoben  Jodsaure  und  scbwefliger 

Saure.     Berlin,  1885.    8vo. 
Langbr,  C,  undV.  Meter. — ^Pyroobemiscbe  Untersucbungen.    Braanscbweig,  1885. 

8vo. 
Leblanc,  R. — Manipulations  deobimie.  Lemons  pratiques.  4.  Mit.  Paris,  1885.  12mo. 
Leeds,  Albert  R. — The  Literature  of  Ozone  and  Peroxide  of  Hydrogen.    Memoir  H, 

including:   1.  Historical-critical  R6sum^  of  tbe  Progress  of  Discovery  Hinco  1879. 

2.  Index  to  tbe  Literature  of  Ozone  (1879-^83).    3.  Index  to  tbe  Litorriliin^  of 

Peroxide  of  Hydrogen  (1879-'83).     [New  York],  1884.    8vo. 
Leschhorn,  Jacob. — Ueber  Phenylglycerinsaure  und  einige  Derivate  derselben. 

Wttrzburg,  1884.     8vo. 
Levin,  L.— Lebrbucb  der  Toxicologic.    Berlin,  1885.    8vo. 
LifschCtz,  J. — Ueber  die  Einwirkung  der  concentrirten  8cbwefels&are  auf  Nitro- 

antbraobinone.    Freiburg,  1885.    8vo. 
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LiVKiNO,  G.  D. — Chemical  EqnilibriuxTi  the  RosdU  of  Dissipation  of  Enorg}-.  liondon 

and  CambridgOy  1885.    8vo. 
Louise,  E.~Syntli580  d'hydrocarborea,  (V»c6U)BC8f  d'acides  d'alcool,  d'^thers,  do  qai- 

nones  dans  la  s^rie  aromatique.    Paris,  1884.    4to. 
LOW,  WiLHELM. — Ueber  Terephtaldehyd.     (Erlangen.)     Miincben,  18a5.    8vo. 
LuBARSCH,  O.— Die  cbemische  Prfifnng  dcs  komprimierten  Pyroxylins.    Ein  Beitrag 

znr  Analyso  der  Spronflcorper.    Berlin,  1885.    4to. 
LucKF.KBACH,  G.~Beitrag  zor  Eenntniss  der  ImidoiiiLer  and  Amidino.    Froibnrg, 

1884.  8vo. 

LuDWiQ,  E.— Mediciuiscbe  Chomio.    Wien,  1885.    8vo. 

LuHMANN,  E. — Die  Kohlensanre.     Eine  ansftihrliche  Darstellung  der  Eigeuschaften 

dcs  Vorkommens,  dor  Herstellong  und  teohnischen  Verwendang  dieser  Snbstanz. 

Wien,  1885.    8vo.     [Chemiscb-technische  Bibliotbek,  Band  124.] 
LuKGE,  G. — Traits  de  la  distillation  du  goudron  de  Phonille  et  da  traitement  de  I'oaa 

ammoiiiacalo.    Tradnit  par  L.  Gaatier.    Paris,  1885.    8vo. 
Lusno,  8. — Zar  Kenntniss  des  Carvacrols  (Ozyoymols)  and  seiner  Derivate.    Bres- 

laa,  1885.    8yo. 
MacGowan,  G. — Ueber  Abkommlinge  der  Metbylsulfonsaure  insltesondoro  des  Tri- 

cblormetbylsalfoncblorids.    Leipzig,  1885.    8to. 
^lARRd,  F. — Bcobachtnnguu  iiber  die  Aaascbeidang  des  indigschwefelsaoren  Natrons. 

Wien,  1885.    8vo. 
Marquisau. — Des  gondrons  de  boaille  et  lears  d^rivds  des  goadrons  de  p^trole 

Paris,  1885.    8vo. 
Marvin,  Cii. — ^Tbe  Pctrolonm  Indastry  of  Soathem  Russia  and  tbe  Caspian  Kegion. 

London,  1884.    roy  4to. 
MAfimo,  E. — Elemente  der  pbarmaoeatischen  Cbemie.     St.  Petersburg,  1885.    8vo. 
Mehner,  H. — Die  Fabrikation  chemischer  Dttngemittel  in  Leipzig.    Leipzig,  1885. 

8vo. 
Mbtzoer.  S. — Pyridin,  Chinolin  and  deren  Derivato.    Gekronte  Preisschrift  der  pbilo- 

Hophiscben  FakulUit  der  Universltat  WtLrzbnrg.    Braanscbweig,  1885.    8vo. 
Meyer,  E.  von. — Zar  Frage  nacb  dor  cbemiscben  Constitation  des  Antbracbinons. 

Leipzig,  1884.     8vo. 
MiciiAEL,  K. — Ueber  Carbonsaaren  syntbetiscb  orbaltencr  Pyridinbaseu.    Leipzig, 

1885.  8vo. 

MiERZii^SKi,  S. — ^Die  Fabrikation  des  Alnminiams  and  der  Alkali mctallr.    Wien, 

1885.    8vo. 
Mittbeilangen  ans  der  amtUchen  LebensmittelUntersncbnngs-Anstalt  and  cbemiscben 

Versa cbsstation  za  Wiesbaden,  tiber  die  gescbtiniicho  und  wissenscbaftlicbe  Tba- 

tigkeit  in  dom  Betriobfgabre  1883-^84.    Herausgegeben  von  Dr.  Scbmitt.     Berlin, 

1885.    8vo. 
MoNSELiSE,  M. — L'  ambni  piiiuaticcia  o  sorgo  znccberino  del  Minnesota.     Secouda 

edizione.    Mantova,  1884. 
MORCn,  J.  O. — Handbucb  dor  Cbemigrapbie  and  Pbotocbemigraphic.     Nach  oigonen 

Erfabrungen  bearbeitet.    Diisseldorf,  1886. 
MoUTiER,  J. — La  tbcnnodynamique.    Paris,  1885.    8vo. 
MCller,  Adolf. — Ueber  einige  Isonitrososauren.    Ziiricb,  1885. 
MUNOZ  de  Luna,  R.  T. — Tratado  de  qufinica  general  y  descriptiviJ.    5.  edic.  correg.  y 

auroent.    Madrid,  1885.    4to. 
MUSAIO,  G. — ^Nozioni  elementari  di  analisi  cbimica  qnalitativa  delle  sontanze  minerali. 

Caserta,  1884.    8vo. 
NIL08ON,  L.  F.,  och  O.  Pettersson. — Bcstiimuing  of  cblorberylliamgasensegontlige 

vigt.     Stockholm,  1884.    8vo. 
Norduann,  Eduard.— Ein  Beitrag  znr  Kenntniss  dor  Sanro-Ni trite.     Berlin,  1885. 
OoiBR,  J. — Analyse  cbimique  des  gaz.    Paris,  1884.    8yo. 
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OsTWALD,  W. — III  Sachen  der  modernen  Cbemio.    Offener  Brief  an  Herm  Albrecbt 

Raa.     Riga,  1844. 
Palm,  R. — Grundrias  der  qualitativcu  nnd  qaautitativeu  cheuusckeii  Analyse  nelwt 

einer  General-Tabelle  der  wichtigsten  Planzen-AUuUoIde  nnd  einer  Spectcaltafel. 

Leipzig,  1885.    dvo. 
Pawlow,  O  — Ueber  Tetrinsaure  nnd  deren  UomoZoge.    [St.  Peteiabnig],  1884.  ttvo. 
Priitf.,  Gkorg.— Ueber  einige  Doiivate  dea  Zijnmtaldebyds.    Berlin,  1885.    8to. 
Prtbr,  Arnold.— Znr  Kenntnise  der  Tbiopbengrnppe.    Ztlricb,  1885. 
Pfbiffer,  E.,  nnd  W.  von  Beetz. — Ueber  die  electriaobe  Leitungslahigkeit  des  abflo- 

luten  Alcobols.    Mttncben,  1885.    8vo. 
PiSANi,  F.— Traits  pratique  d'analyse  ohimique  qnalitatiye  et  quantitative.    2.  6dit. 

augments  d'nn  traits  d'analyse  an  chalumean.    Paris,  1885.    8vo. 
Procter,  H.  R.— A  Text-book  of  Tanning.    A  treatise  on  tbe  conversion  of  skins 

into  leather,  both  practical  and  theoretical.    London,  1885. 
Prunirr,  L.— Tableaux  d'analyse  qualitative.    Paris,  1865.    8vo. 
QuKSNBViLUS,  M.  Geo.— Nene  Metboden  zur  Bestimmnng  der  Bestandtheile  der  Mildi 

nnd  ibrer  Verfalscbungen.     Dentscb  von  Vict.  Griossmayer.     Neubnrg,  a.  D., 

1886.    8vo. 
Rammelsberg,  C.  F. — Leitfaden  fUr  die  qualitative  chemiscbe  Analyse.    7.  Aofl. 

Berlin,  1885.    8vo. 
Recuoil  des  travanx  ohimiqnes  des  Pays-Bas.    Par  W.  A.  van  Dorp,  A.  P.  N.  Fran- 

obimont,  S.  Hoogewerff,  £.  Mulder  et  A.  C.  Ondemans,  jr.    Tome  III.    Loide, 

1885.    8vo. 
RxDDiE,  C. — ^Ueber  das  Verhalten  des  Anhydroaoetometaparatoluylendiamins  gogen 

Brom  nnd  gegen  Salpetersanre.    Gottingen,  1885.    8vo. 
RiCHASZ,  F. — Die  Bildung  von  Oson,  WassersioffBU^roxyd  und  Ueberschwefelsaure 

bei  die  Electrolyse  verdfinater  SchwofBlsanre.    Berlin,  1884.    8vo. 
RiCiiTER,  M.  M. — Tabellen  der  Eoblenstoffverbindnngen  nacb  dercn  empirisoher  Zn- 

sammensetzung  geosdnet.    Berlin,  1885.    8vo. 
RiCHTKR,  M.—Ueber  die  nomalen  Propylnaphtbaline  und  die  bis  heute  bekanuten 

Naphibalinderivate.     Freiburg,  1884.    Hvo. 
RiCHTER,  v.  VON.— Chemie  dor  Eohlenstoflfverbindungcn,  odet  orgauisohe  Chemie. 

4.  Aufl.    Bonn,  1885. 
RiCHTER,  V.  VON. — Trattato  di  cbimica  inorganica.    Tradotto  o  corrodato  di  note  o  di 

un  appendice  dal'  A.  Piocini.    Torino,  1885.    8vo.  ) 

RiESS,  K. — Ueber  einige  Abkommlinge  dos  Kyanathins.     Leipzig,  1885.     8vo. 
RiPPXR,  W. — Practical  Chemistry.    With  notes  and  questions  on  theoretical  chem- 
istry.    Second  edition.    London,  1885.    8vo. 
Rivi^E,  A.  et  C. — Traits  de  manipulations  de  chimie.    Paris,  1885.    2  vols.    12nio. 
RoMEN,  C. — Bleicherei,  Farberei  uiyl  Appretur  der  Banmwoll  und  Leinen-Waaren. 

Berlin,  1885.    8vo. 
ROTHE,  C. — Ueber  die  Entdecknng  von  Elementen.     Wien,  1884.    8vo. 
Rudolf,  E. — Die  gesammte  Indigo-Ktlpenblan  Farberei,  Reservage-  und  Aetz-Dmck- 

erei  (Blandruck)  auf  Baumwolle  und  Leinen.    Aus  den  Jahrgangen  1875-18S5 

der  Farberei-Muster-Zeitung  gesauimelt.     Leipzig,  1885.    8vo. 
RuETZ,  O. — Anleitung  zur  Priifung  von  Trinkwasser  und  Wasser  zn  teohnischen 

Zwecken.    2.  Anflage.    Neuwied.     1885.    8vo. 
Sabatirr,  p. — La  chimie  du  zinc,  dn  cadminm,  et  du  thallium.    Paris,  1Q83,    8vo. 
Sachs,  F.,  Le  Dogtb,  et  A.  Raeymasckers. — Revao  nniverselle  des  progrtede  la 

fabrication  dn  sucre  pour  rann6o  1883-'84.     Vol.  I.    Paris,  1885.    8vo. 
SsBUO,  E.— Zur  Kenntniss  der  gechlorten  Tolnole  und  Ihrer  D6Biva4«. .  Freibmi;, 

1885.    8vo. 
Seidal,  a. — Stndien  tiber  die  Darstollung,  Zusammensetzung  und  Eigenschaltea  das 

Sennits  [Cathartomannits].    Dorpat,  1884.    8vo. 
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Skaiulinaviexis  kemiak-teknisko  Contralblad  for  Daiunark,  Sverigo,  Norge  og  Finland. 

]^)0beDbavD.    Aarg.  IV,  188.5.    8to. 
ScHAEDi^R,  C. — Die  Technologie  der  Fette  and  Oole  dor  Fo«0ilien  (Minaralole),  sowie 

der  Harzolo  nnd  Schmiermittel.    Leipzig,  1885.    Syo. 
SCHAEDLBR,  C. — Karzer  Abriss  dor  Cbomio  dor  Koblenwassarstoffe.     Zugleioh  ein 

Repetitorinm  fUr  Stndirende  nnd  practiaebe  Cbemiker,  Tocbniker,  Apotbeker 

u.  H.  w.  Leipzig,  1885.    8vo. 
SCHAEFER,  Th. — Ueber  die  Bedentung  der  Alcbemie.    Bremen,  1885.    4to. 
ScniFF,  F. — Degli  equivalenti  capiilari  dei  corpi  aemplicL    Boma,  1885.    4to. 
Sciullbb-Wecuslar,  Max. — Ueber  die  Syntboae  einor  AnilidobTenzweinaaure  (a- 

Metbyl-a-anilidobemsteiDsiinre)  nnd  deren  Derivate.    Beitlin»  1885. 
ScHiLLiNO,  £. — Ueber  Cafielnmetbylhydzoxyd,  eia  Beitrag  sur  KmnntniHadea  Cafieins. 

Freibnrg,  1884.    8vo. 
ScHLiCHTiNO,  M. — Cbemiscbe  Versncbe  einiacbttbcnr  Ax%.    8.  Anfl.  bearbeitet  von  A. 

Wilke.     Kiel,  1885.    8vo. 
SCHLOEfiiNG,  Th. — Contribntion  k  P^tnde  do  la  cbimic  agricoXe.    Paris,  1885.    8to. 
Schmidt,  £. — Anleitnng  znr  qualitatiyen  Aualysa     2.    Anil.    Halle,  1885.    8yo. 
SCHMmr,  O. — Zur  Eenntniss  der  Napbtbol-Z^-disnlfoobauro  uud  ibrer  Don  vale.    Frei- 
bnrg, 1884.    8vo. 
SCHOBT.KMMER,  C. — Origino  et  d^veloppement  do  la  cblmie  orgaiiiquo.    Traduit  de 

Panglaia  par  A.  ClaparMe.    Paris,  1885.    Timo. 
SCHOTTLANDBR,  P. — Ueber  das  Salpetersanre-Goldnitrat  nnd  einige  none  Derivate 

derselben.    Wflrzbnrg,  1884.    8vo. 
SCHRADER,  L. — Ueber  Isopropylderivate  des  Pyridins  nnd  Rednctioniprodnoie  des- 

selben.    Kiel,  1885.    8vo. 
ScHROBDER,  G.  nnd  J.  yon.— Wandtafeln  fHr  den  Unterricbt  in  der  aUgomeinen 

Cbemie  nnd  cbemiscben  Tecbnologie.    Liefemng  2.    Kassel,  1885.    fol. 
ScnCcHNER,  6.— Ueber  die  Einwirknng  von  Cbromoxyoblorid  anf  Cymol  nnd  Ortho- 

nitrotolnol.    Breslan,  1885.    8vo. 
SchDtzenberger,  p. — Traits  de  cbimie  g^n^irale  oomprenant  lea  prinoipales  appli- 
cations de  la  cbimie  anx  sciences  biologiqnes  et  anx  arts  indnstriels.    2.  Mition. 

Tome  II.    Paris,  1885.    8vo.    631  pp. 
Schweitzer,  H.— Cblorkieaole  nnd  ibre  Oxidationsprodncte  mittelat  Ohromaanre. 

Freibnrg,  1884.    8vo. 
Schweitzer,  W. — Ueber    einige   Derivate  des   Alpbanapbthylaminos.     Freibnrg, 

1884.    8vo. 
Simon,  S.  £. — Ueber  Monoxyanthracbinon  nnd  eij^ge  aeiner  Derivate.    Freibnrg, 

1884.    8vo. 
Simon,  W.— Mannal  of  Cbemistry.    London,  1885.    8vo. 
Smtthies,  J.  K.— Problems  of  tbe  Motions  of  Atoms.    London,  1885.    4to. 
SoDEN,  Hugo  von. — Ueber  Tripbenylpbospbin  nnd  einige  Derivate  deeaelban.  Leip- 
zig: Rendnitz,  1885. 
Spelsberg,    Eduard. — Weitere   Untersacbnngen  fiber  a-Aethyliden-Valeiolaoton. 

Wiirzbnrg,  1884. 
Spring  et  Winssingbr. — De  Taction  dn  chlore  snr  les  combinaisons  snlfoniqnes  et 

snr  les  oxysnlfates  organiqnes.    Lidge,  1884.    8vo. 
Stadler,  Otto. — Znr  Keuntniss  der  Meroaptane.    Nitrimng  des  Tbiopbens.    Ztlrich, 

1885. 
Stammer,  Karl. — Cbemical  Problems,  translated  from  tbe  second  Qennan  edition  by 

W.  8.  Hoskinson.    Pbiladelpbia,  1885. 
Steoelitz,  p. — Ueber  die  Reductionsprodncte  des  Cbinolin-Aethylbromids.    Frei- 
burg, 1884.    8vo. 
Steigbr,  a.  von. — Ueber  die  Entdeckung  nnd  Darstellnng  des  Salvadorin,  einee  nenen 

Glykoaids.    Bern,  1885.    8vo. 
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Stockbribgk,  H.  £. — Ueberdie  analytiscbcn  BcBtiiuinimgnn  drs  Zuckors  der  Biibe 

mittelst  silterer  and  eines  nen  oonstmirten  Apparates.    Gottingeu,  1885.     8vo. 
Stohmann,  F. — Haudbnoh  der  Zaokerfabrikation.  2.  amgeaibeitete  Anflage.  Berlin, 

1885.    8vo. 
Si'OnR,  K. — Ueber  die  Hydroparafumarsanre.    Kiel,  1885.    8vo. 
Storcii,  y.-^MikroBkopiske  og  komisko  UndersSgdscr   over  SmordannolBen  ved 

Kjerningen  samt  Smorrots  fysike  og  kemisko  Sanimonsaetning.     Kj^benhavn, 

1855.    8vo. 
Stkecker,  a.,  and  J.  WiSLiCBNUS.— Organic  Cliemistry.    Translated  and  edited 

with  extensive  additions  by  W.  B.  Hodgkinson  and  A.  J.  Greenaway.    2d  edition. 

London,  1685.    8vo.    803  pp. 
Snpplemento  annnale  allA  endolopedia  di  chimioa  scion  tlfico  ed  indr.Btriale  dirotto  dal 

Icilio  GuaresohL    Anno  prime.    Torino  (December),  1884. 
Tapfeuocb,  H. — ^Anleitong  zu.  chemiscb-diagnostisohen  Untersnchnngen  am  Kranken- 

bette.    Mtlnoben,  1885.    16mo. 
Teohniscbes  Centralblatt.    Bd.  HI.    Halle»  1885.    4to. 
Teohnisoh-cbemiscbes  Jahrbnob,  1883-1884.    £iu  Bericbt  ttber  die  Fortschritte  anf 

dem  Gebiete  der  ohemisoben  Technologic  yon  Mitte  1883  bis  Mitte  1884.    Her- 

ansgegeben  von  K.  Biedermann.    VI.  Jahrgang.    Berlin,  1885.    8yo. 
Thal^,  B. — Sor  le  spectre  dn  fer,  obtenu  ^  Paide  de  Tare  ^loctriqne.    Upsal,  1885. 

4to. 
TnoMSON,  T.— Lserebog  i  uorganisk  Chemi.    3.  Udg.    Ej0benhavn,  1885.    8yo. 
Tillman,  Samuel  E.— Principles  of  Chemical  Philosophy.    [West  Peint,  N.  Y.] 

[1885.]    12mo. 
Trtmble,  Hbkrt. — Practical  and  Analytical  Chemistry,  being  a  complete  conrse  in 

chemical  analysis.    Philadelphia,  1885.    8vo. 
Troost,  L.— Precis  de  chimie.    18«  ^dit.    Paris,  1885.     12mo. 
Urbain  et  St.  Meunibb. — ^La  chimie  da  charbon  de  bois,  da  noir  de  fdm^e  et  des 

combastibles  mindraax.    Paris,  1885.    8vo. 
Urecii,  Friedricu. — Itinerarinm  dnrch  die  thoorotischo  EDtwicklangsgcschiohtc  der 

Lehre  von  der  chemiscben  Beactionsgeschwindigkoit.    Berlin,  1885. 
VOOEL,  A. — ^Znr  Chininpriifong.    [MfLnchenJ,  1885.    8vo. 
VoiQT,  B. — ^Ueber  die  darch  Oxydation  von  jS-CoUidin  erhaltene  symmetrische  Pyri- 

dintricarbonsSnre.    Leipzig,  1864.    8vo. 
VoiT,  C.  VON.—Nekrologe  anf  J.  G.  von  Jolly,  J.  B.  Dumas,  A.  Wurtz,  II.  Kolbo,  R. 

A.  Smith  nud  anderer.    MtLnchen^  1885.    8yo. 
VOLZ,  O. — BeitrSge  zar  Kenntniss  der  Naphthol-z^-monosnlfonsaore.    Freibnrg,  1885. 

8vo. 
Wagner,  A. — ^Lehrbach  der  anorganischen  Chemie.    Mtlnchen,  1885.    8vo. 
Warburg,  E. — Ueber  die  Elektrolyse  des  feston  Glascs.    FreibHrg,  1884.    8vo. 
Watt,  A. — ^The  Art  of  Soap-making ;  a  practical  handbook  of  the  mannfactnre  of 

hard  and  soft  soaps.    2d  edition.    London,  1885.    8vo. 
Wellington,  Cn. — Uobcr  die  Einwirknng  des  Fonnaldehyds  anf  yerschiedone  orga- 

nische  Amine,  sowie  die  Darstellang  einiger  saoren  aromatischen  Sulphate.    Got- 

tingen,  1885.    8vo. 
Weltz,   E. — Ueber  einige  Abkommlinge  der   Chlor-nitrobenzole.    Freibnrg,   1884. 

8yo.  • 
Wknzlik,  C. — ^Ueber  einige  Deriyate  des  Naphthochinons.    Freibarg,  1885.    8vo. 
Williams,  W.  M.— The  Chemistry  of  Cookery.    London,  1885.    8yo. 
WiTTWER,  W.  C. — Grnndztlge  der  Molecular-Physik  and  der  mathematischen  Ghemie. 

Stattgart,  1885.    8yo. 
WiLBRAND,  F. — Grondzflge  der  Chemie  nach  indaktiyer  Methode.    Hildesheim,  1885. 

8vo. 
WiNO,  J.  F. — Ueber  Bntyrylanhydrometabromisodiamidotolnol.  Gottingen,  1885.  8yo. 
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WiNXUBB,  C. — Handbook  of  Technical  Qob  Analysis.  Containing  concise  instrnctions 
for  carrying  oat  gas  analytical  mothods  of  proved  ntility.  Translated,  with  ad- 
ditions, by  G.  LoBge.    London ,  1885.    8yo. 

WisucEKUS,  WiLHKLM.— Uebor  die  Einwirkong  von  Cyankalium  aof  Phtalido.  Wtirz- 
bnrg,  188'>. 

WissxB,  Lieut.  John  P. — History  of  Chemistry.  Coarse  of  sciences  applied  to  mili- 
tary art.    U.  S.  Artillery  School,  Fort  Monroe,  Va.,  1885.    square  8vo. 

Wolff,  H. — Die  Beizen,  ihre  Darstellang,  Prfifang  and  Anwendnng.  Wien,  1885. 
8vo. 

Wolff,  L. — ^Applied  Medical  Chemistry.  A  manaal  for  students  and  practitioners  of 
medicine.    Philadelphia.    8vo. 

WOBKLSY,  Th.  G. — Micro-Chemistry  of  Poisons,  including  their  physiological,  patho- 
logical, and  legal  relations.  With  an  appendix  on  the  detection  and  microscopic 
discrimination  of  the  blood.  New  edition,  revised  and  enlarged.  Philadelphia, 
1885.    8vo. 

Wroblewski,  Sioismond  de. — Comment  Pair  a  6t6  liqu6fi^ ;  rdponse  H  1'article  do  M. 
J.  Jamin.    Paris,  1885. 

Wrobljcwski,  Sigismond  von. — Ueber  den  Gebrauch  des  siedenden  SauerstoflEs,  Koh- 
lenoxydti  Howie  der  atmosphiirischen  Luft  als  Kiiltemittol.    Wien,  1885.    8vo. 

WuLF,  Paul.— Beitrage  zur  KountnisH  der  iractiomrten  Destination.    Berlin,  1885. 

WuRTZ,  A. — Introduction  h  P^tude  de  la  chimio.    Paris,  1885.    8vo. 

WuRTZ. — Friedel. — ^Notice  sur  la  vie  et  les  travaux  de  Charles  Adolphe  Wurtz. 
Paris,  1885.     8vo. 

ZXnqerle,  M. — Komian  alkcot.    Porvoosa,  1885. 


NECROLOGY  OF  CHEMISTS:  1885. 

Thomas  Andrews,  bom  December  19, 1813,  at  Belfast ;  died  November,  1885.  He  held 
the  vice-presidency  of  Qaeen^s  College  in  Belfast,  and  was  professor  of  chemistry 
in  the  same  institution.  His  original  researches,  chiefly  in  physical  chemistry, 
wore  numerous  and  valuable. 

Edw.  H.  von  Bac>(Haukr,  died  January  Id,  1885,  at  Leyden.  He  was  born  Septem- 
ber 18,  1820,  and  for  many  years  was  professor  of  chemistry  and  phannacy  at 
Amsterdam.  He  hold  also  the  office  of  perpetual  secretary  of  the  Notherland 
Society  of  Sciences  .it  Harlem. 

E.  O.  Brown,  dieil  December  5,  1885.  He  was  one  of  the  chemists  in*the  Royal 
Arsenal,  Woolwich,  under  Sir  F.  Abel.  His  knowledge  of  the  chemistry  of  ex- 
plosives is  said  to  have  been  unsurpassed. 

Arihur  Calm,  died  in  January,  1885.  He  was  instructor  in  chemistry  at  the  Uni- 
versity of  ZQrich. 

John  CnRiSTorHER  Draper,  bom  March  31, 1835;  died  December  20, 1885.  He  held 
chairs  of  chomiKtry  and  of  natural  history  in  New  York  colleges,  and  published 
several  toxt-bouks  on  xiLysiology  and  chemistry.  His  original  researches  were 
ohiefly  in  the  domain  of  medical  chemistry. 

HKRiiANN  VON  Fehling,  vice-presidont  of  the  German  Chemical  Society,  died  July 
1,  1885.  He  was  born  June  9,  1812,  in  Lilbeck.  In  both  research  and  literary 
work  Fehling  has  left  an  enviable  record. 

Fjif.derxc  Fucij>,  one  of  tbe  original  members  of  the  London  Chemical  Society,  died 
April  3,  1885.  Ho  was  authority  on  South  American  mineralogy,  mining,  and 
metallurgy,  having  resided  in  Chill  for  many  years.  His  memoirs  on  diflerent 
branches  of  chemistry  are  fifty-five  in  number. 

AI3ERT  Fitz.  of  Strassburjr,  <lied  May  11,  1885.  He  was  one  of  the  pioneers  in  in- 
vestigating tbe  change's  in  orj^anic  Imdicw  ofTpct-ed  by  microscopic  pbints. 
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Waltbr  Flichit,  bom  Jamnary  21,  1841 ;  died  November  4,  1885.  Dr.  F^ght  watfiof 
many  years  aeslstaat  in  the  mineralogical  department  of  the  British  Mnseom. 
He  pablished  many  valnable  papers  on  the  chemical  composition  of  meteoritee, 
and  of  the  occluded  gases  contained  in  them.  For  a  faller  biography,  see  Naimtj 
xxxiii,  85. 

PmLTTP  Grbiff,  member  of  the  German  Chemical  Society,  died  September  17,  186&. 

Otto  Mkndtub,  of  Ziegelhansen,  died  March  21, 1885.  He  was  the  author  of  the  well- 
known  ^*  Mendins'  Reaction,''  for  converting  nitrites  into  primmry  arainM. 

Hermann  ROmer,  bom  October  31,  1848,  at  Mahlen,  in  Silesia ;  died  in  Berlin,  Jan. 
nary  27, 1885.    He  was  instmctor  in  the  Technical  School  at  Berlin. 

Benjamin  Siluman,  bom  December  4, 1816;  died  January  14,  1885.  He  was  one  of 
the  founders  of  the  Sheffield  Scientific  School,  and  professor  of  chemistry  in  the 
Tale  Medical  School.    For  a  full  biography,  see  Amerieam  Journal  of  Sdettee. 

Alfred  Tribe,  died  November  26  at  the  age  of  forty -six.  His  researches  in  oonjuno- 
tion  with  Dr.  Gladstone  have  been  numerous  and  important. 

Walter  Weldon,  born  October  31,  1832;  died  September  21,  1886,  at  his  reeideoee 
in  Surrey.  He  was  a  most  successful  technical  chemist,  the  author  of  the  well- 
known  ''Weldon  process''  for  regenerating  the  Mn(^  used  in  the  preparation  of 
chlorine.    For  fuller  notice,  see  Chem,  New9f  ui,  176. 

George  Witz,  of  Rouen,  died  June  17, 1865,  aged  48  years.  He  made  imx>ortant  con- 
tributions to  the  chemistry  of  cellulose. 

GUSTAV  WUNDBR,  director  of  the  TfohnUoke  StaaU-Lektamtdltm  in  Chemnitz,  died 
September  20^  1885.    He  was  a  member  of  the  Gennan  Chemical  Society. 


MINERALOGY. 


By  Prof.  Bdwabd  S.  Daka, 

Fito  Coll^Cy  New  Havcn^  Conn. 


GENERAL  WORKS  ON  MINERALOaT. 

The  list  of  mineralogical  works  published  in  1885  includes  a  new 
edition  of  Naumann's  Eleinente  der  Mineralogie.  *  This  is  the  twelfth 
edition  of  the  work,  and,  like  the  tenth,  issued  in  1877,  and  the  eleventh, 
in  1881,  has  been  edited  by  Professor  Zirkel,  of  Leipzig.  It  includes  the 
numerous  additions  of  the  past  four  years,  and  since  then  the  whole 
matter  has  b^en  thoroughly  worked  over.  While  not  aiming  at  exhaust- 
ive completeness,  it  yet  gives  much  more  than  any  other  treatise  in 
the  Oerman  language,  and  is  a  decided  advance  upon  previous  editions 
of  the  work.  The  Lehrbuch  der  Mineralogie  of  Tschermak,  the  first  edi- 
tion of  which  was  noticed  in  the  report  for  1883,  has  appeared  in  a  sec- 
ond edition,  with  some  minor  additions  and  corrections.  Increased 
acquaintance  with  the  work  brings  a  higher  appreciation  of  its  excel- 
lence, more  especially  as  regards  its  treatment  of  subjects  in  physical 
mineralogy.  The  veteran  Eussian  mineralogist,  N.  v.  Kokscharow,  con- 
tinues his  labors  with  unremitting  activity.  The  product  of  the  past 
year  is  an  additional  portion  of  the  ninth  volume  of  the  Materialien  zur 
Mineralogie  Ruaslands^  covering  pages  81  to  272,  and  giving  a  general 
description  of  the  species  turquois,  and  supplementary  chi^ters  on 
topaz,  vesuviiuiit^,  nephelite,  orthoclase  (sanidine)  and  linarite. 

A  new  edition  of  Groth's  Physikalische  KrystaUographie  has  been  pub- 
lished, with  a  very  large  amount  of  new  matter,  increasing  the  size  of 
the  volume  nearly  one-half.  The  additions  are  largely  in  the  chapters 
devoted  to  the  methods  and  instruments  employed  in  the  study  of  the 
physical  characters  of  minerals,  which  are  treated  with  a  fullness  that 
leaves  nothing  to  be  desired.  The  work  is  comprehensive  throughout 
and  only  to  be  compared  with  Mallard's  Traiti  de  Criatallographiej  noticed 
in  the  report  for  1884,  which,  however,  occupies  a  somewhat  difi'erent 
field.  Bosenbusch  has  completed  a  new  edition  of  his  invaluable  Mikro- 
skopische  Physiographie  der  petrographiseh  teiehtigen  Mineralien^  largely 
increased  in  size  and  improved  in  every  way.    The  work  is  unrivalled 

*  For  fall  titles  of  workB  meotioned,  see  rbe  Bibliography  at  the  close  of  the  chaptsr. 
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in  its  special  sphere,  and  is  essential  not  only  to  the  petrographer  but 
also  to  the  general  mineralogist,  being  the  production  of  an  autJior  who 
is  thoroughly  informed  of  the  work  done  by  others,  and  at  the  same  time 
has  himself  made  extensive  contributions  in  the  same  direction.  Under 
the  title  of  The  Determination  of  Rock-forming  Minerals^  has  been  issued 
a  translation,  by  B.  G.  Smith,  of  Boloit  College,  of  Hussak's  work  (re- 
port for  1884),  which  is  thus  placed  in  convenient  form  for  English-read- 
ing students.  HirschwaWs  catalogue  of  the  mineral  collection  of  the 
Berlin  University  is  an  addition  to  topographical  mineralogy.  Hatle 
has  prepared  a  summary  of  the  mineral  occurrences  of  Styria.  In  the 
d<»i)artment  of  meteorites  the  catalogue  of  the  nearly  unrivalled  collec- 
tion in  Vienna  by  Brezina  is  interesting  not  only  as  a  catalogue,  but  for 
the  discussion  of  the  chissification  of  meteorites  and  of  various  points 
in  regard  to  their  structure  and  origin. 

A  second  report  on  the  Mineral  Resources  of  the  United  States  for  tlie 
calendar  years  1883, 1884,  has  been  issued  by  the  U.  S.  Geological  Sur- 
vey, under  the  same  editorship  as  the  first  volume — Albert  Williams, 
jr  This  volume  is  much  larger  than  its  predecessor  and  is  made  up 
almost  entirely  of  new  matter.  After  a  general  summary  by  the  editor, 
a  series  of  chapters,  prepared  for  the  most  part  by  different  specialists, 
are  devoted  to  each  subject,  many  of  them  treated  with  great  fullness. 
Thus,  to  the  subject  of  coal  and  coke  two  hundred  pages  are  given  ^ 
chapters  on  petroleum  and  natural  gas  follow ;  then  extended  papers 
on  iron,  gold  and  silver,  copper,  lead,  zinc,  mercury,  and  the  other  metals, 
these  last  covering  pages  246  to  661.  The  remainder  of  the  volume  is 
given  to  a  variety  of  subjects,  as  building  materials,  abrasive  materials, 
precious  stones,  fertilizers,  mineral  paints,  glass  materials;  also  salt, 
graphite,  pyrites,  and  so  on.  The  whole  volume  contains  a  vast  amount 
of  material  of  value  and  interest  to  a  great  variety  of  readers  in  prac- 
tical life.    . 

A  fifth  Annual  Eeport  of  the  Mineralogy  of  California  has  been  issued 
by  the  State  mineralogist,  H.  G.  Hanks.  It  is  largely  devoted  to  an 
account  of  the  exhibit  of  California  and  other  States  at  the  recent  Ex- 
position in  New  Orleans.  The  bulletins  of  the  U.  S.  Geological  Survey 
recently  issued  are  some  of  them  devoted  to  mineralogical  subjects, 
more  particularly  Ko.  20,  containing  contributions  to  the  mineralogy  of 
the  Eocky  Mountains,  by  W.  Cross  and  W.  F.  Hillebrand.  This  is 
largely  a  reprint  of  papers  (on  zeolites,  cryolite,  &c.)  previously  pub- 
lished, but  contains  also  some  additions  and  emendations  of  the  original 
matter.  Another  bulletin  contains  a  description  of  the  secondary  en- 
largement of  mineral  fragments  (amphibole,  quartz,  &c.)  in  certain 
rocks,  by  E.  D.  Irving  and  C.  E.  Vanhise. 

CRYSTALLOGRAPHY  AND  PHYSICAL  MINERALOGY. 

A  crystallographic  memoir  of  more  than  usual  comprehensiveness  is 
that  of  Ernst  Itethwisch*  on  the  ruby  silvers  (Rothgiiltigerz) ;  it  is  hi 

*For  reftirences,  see  the  list  of  papers  on  miueral  species  at  the  close  of  this  chapter. 
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fact  exhaustive  in  its  treatment  of  the  subject,  though  uot  origiual  in 
matter  for  the  most  part.  It  opens  with  a  catalogue  of  papers  and  books 
treating  of  the  species  pyrargyrite  and  proustite — extending  from  1657 
to  the  present  time — and  then  goes  on  to  give  a  statement  of  the  results 
reached,  chemical  and  crystallographic.  The  list  of  planes  observed 
on  the  two  species  is  one  hundred  and  eight,  with  three  doubtful  ones. 
To  this  long  list  the  author  considerately  makes  no  new  additions.  He 
discusses  critically,  however,  the  results  of  earlier  observers,  as  Haiiy, 
Mohs,  L6vy,  and  Sella — of  whom,  for  example,  Sella  added  forty-nine  new 
forms — and  for  convenience  of  reference  gives  a  series  of  lists  arranged  ac- 
cording to  zones,  according  to  the  numerical  value  of  the  indices,  by  com- 
binations, and  so  on.  He  details  also  a  series  of  measurements  made 
upon  four  varieties,  all  of  which  were  analyzed,  and  which  included  a  pure 
proustite  (containing  no  antimony),  a  pure  pyrargyrite  (with  no  arsenic), 
and  also  two  varieties  of  the  latter  mineral,  with  2-62  and  3-01  per  cent, 
arsenic,  respectively.  It  appears  from  these  that  the  fundamental  rhom- 
bohedron  becomes  a  little  more  acute  as  the  amount  of  arsenic  increases. 
The  values  of  the  vortical  axis  in  the  different  cases  are  0-8034  (proustite), 
,  0-7890, 0*7893, 0-7865  (pure  pyrargyrite).  A  long  list  of  calculated  angles 
completes  the  memoir.  The  first  part  of  a  somewhat  similar  monograph 
has  been  issued  by  Sansoni,  of  Pavia.  ^This  is  devoted  to  the  calcite  of 
Andreasberg,  but  when  completed  the  memoir  is  to  cover  the  whole 
species.  The  author  has. attacked  the  subject  with  great  vigor,  notwith- 
standing its  difficulty  and  the  large  amount  of  the  literature  devoted  to 
it.  His  observations  are  largely  original,  based  upon  a  collection  of 
twenty-five  hundred  specimens,  loaned  from  many  museums.  The 
number  of  crystals  measured  is  stated  to  be  seven  hundred  and  twenty- 
two.  Eight  types  of  forms  are  described  and  illustrated  by  a  series  of 
figures.  The  number  of  planes  included  is  one  hundred  and  thirty-one, 
occurring  in  three  hundred  and  tifty-nine  combinations. 

An  interesting  contribution  to  the  morphology  of  the  species  rhodonite 
has  been  made  by  G.  Flink.  The  specimens  examined  were  from  Pajs- 
berg  and  L&ngban,  in  Sweden,  and  included  a  large  number  of  crystals 
showing  considerable  variety  in  habit  and  occurring  planes.  The  num- 
ber of  the  latter  identified  is  twenty-nine,  of  which  nineteen  arc  new. 
The  author  follows  the  suggestion  first  made  in  Dana's  System  of  Min- 
eralogy, and  later  developed  by  Groth,  and  adopts  the  position  which 
brings  the  crystals  into  correspondence  with  the  i^elated  mouoclinic 
pyroxene.  This  relation  he  discusses  at  length,  and  shows  that  the 
similarity  in  forms  and  angles  and  cleavage  between  the  triclinic 
rhodonite  and  monoclinic  pyroxene  is  very  close,  to  be  compared  with 
that  between  the  monoclinic  and  triclinic  feldspars.    The  axial  relations 
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The  author  also  discusses  at  length  the  optical  constants  of  the  spe- 
cies. Two  plates  of  figures  show  the  various  habits  of  the  crystals. 
Som<3  of  the  tabular  forms  are  strikingly  like  the  crystals  recently  ob- 
tained in  some  abundance  at  Franklin  Furnace,  New  Jersey  (variety 
fowlerite). 

Penfield  has  described  crystals  of  tiemannite  from  XJtah  and  also 
crystals  of  metacinnabarite  ^om  California.  The  former  mineral,  the 
pure  selenide  of  mercury,  has  hitherto  been  known  only  in  massive  form. 
It  is  now  shown  to  crystallize  in  tetrahedral  crystals,  similar  to  sphalerite 
in  habit  and  in  twinning,  Metacinnabarite,  the  black  amorphous  sul- 
phide of  mercury  described  by  G.  E.  Moore,  is  also  shown  to  crystallize 
in  similar  tetrahedral  forms,  the  crystals,  however,  being  less  distinct 
and  perfect  than  those  of  tiemannite.  These  two  species  thus  take 
their  proper  places  in  jnineralogical  classification.  It  does- not  apx>ear, 
however,  that  the  dimorphous  forms  of  the  sulphides  of  2;inc  and  mer- 
cury, wurtzite  and  cinnabar,  bear  any  close  relation  to  ea-ch  other. 
Pcnfield's  determinations  give  the  crystallized  tiemannite  a  specific 
gravity  of  8-10,  much  higher  than  that  before  accepted  for  the  species; 
also  that  of  metacinnabarite  7*81,  while  the  intermediate  cornxxmnd 
onofrite— the  sulpho-selenide  of  mercury — ^from  Utah  lies  between  them 
with  a  specific  gravity  of  8'04.* 

Crystals  of  azurite  from  the  Clifton  mines  in  Arizona  have  been 
measured  by  O.  W.  Huntington.  They  are  shown  to  be  highly  modi- 
fied, though  not  adding  to  the  already  large  list  of  the  species  (this 
list  includes  fifty-one  or  fifty -two  planes).  GThe  measured  angles  also 
correspond  closely  to  those  of  the  Chessy  crystals.  The  work  on  the 
descloizite  crystals  of  New  Mexico  by  vom  Bath,  according  to  whom 
they  are  to  be  taken  as  orthorhombic,  is  referred  to  on  a  later  page. 

The  apparent  cleavage  of  titanite  parallel  to  the  hemipyramid  ^  (2  P 
of  the  usually  accepted  form ),  conspicuous  on  the  crystals  from  Norttiem 
New  York,  has  been  shown  by  G.  H.  Williams  to  be  only  a  structural 
"  parting,''  due  to  the  interposition  of  twin  lamellae.  It  thus  has  the 
same  explanation  as  the  frequently  observed  **  cleavage,''  ]yarallel  to  the 
basal  plane  of  pyroxene,  and  similarly  in  other  cases.  The  saine  author 
has  described  crystals  of  amphibole  from  Saint  Lawrence  County,  New 
York,  which  were  interesting  in  showing  several  new  planes  in  the 
prismatic  zone.  Penfield  has  figured  and  examined  optically  some 
curious  composite  crystals  of  analcite  from  the  Lake  Superior  c(^per 
region,  remarkable  for  their  symmetrical  arrangement.  The  quartz 
crystals  of  North  Carolina,  hardly  second  to  those  of  the  Alps  in  inter- 
est and  complexity  of  crystalline  form,  have  received  the  attention  they 
deserve  at  the  hands  of  vom  Rath.  His  memoir  upon  them  is  accom- 
panied by  numerous  figures  showing  the  various  types  of  forms. 

Additional  observations  on  the  crystalline  form  of  the  beautiful  new 
borate,  colemanite  (see  the  report  for  1884),  have  been  published  by 
Jackson,  Hiortdahl  and  Arzruni.    Pall  a  has  studied  crystals  of  gothite 
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from  Cornwall,  and  attempted  to  show  that  the  measurements  can 
oe  e2q)lained  only  by  the  assumption  of  the  presence  of  'Vicinal" 
planes  with  very  complex  indices,  or  else  of  a  monoclinic  form  with  an 
obliquity  of  36'.  The  correctness  of  such  conclusions  may  fairly  be 
questioned.  The  phlogopite  of  Templeton,  Canada,  which  is  black  to 
brown  in  color  and  shows  the  well  known  asterism,  has  been  studied 
by  Lacroix.  His  results  go  to  prove  that  the  inclusions  to  which  the 
asterism  has  been  long  recognized  as  due  are  in  this  case  minute  acicu- 
lar  crystals  of  rutile,  which  cross  each  other  at  angles  of  90^j  1200,  and 
15(P.  Doelter  has  added  to  our  knowledge  of  the  relation  between  the 
optical  properties  and  chemical  composition  of  the  various  kinds  of  py- 
roxene, a  subject  the  interest  of  which  has  already  been  recognized. 

The  optical  behavior  and  micro-structure  of  corundum  forms  the  sub- 
ject of  an  interesting  paper  by  Lasaulx,  which  goes  far  to  settle  the 
disputed  question  as  to  its  true  crystalline  form.  He  concludes  that 
corundum  is  truly  optically  uniaxial  and  hence  is  to  be  referred  to  the 
rhombohcdral,  not  the  monoclinic,  system,  and  that  the  anomalous  op- 
tical characters  which  have  suggested  the  latter  conclusion  are  con- 
nected with  disturbances  due  to  the  growth  and  structure  of  the  crystals. 
The  optical  irregularities  are  further  associated  with  structure  planes 
parallel  to  the  rhombohedron,  the  base  and  the  second  hexagonal  prism ; 
the  lamellar  structure  in  these  directions  conditions  the  cleavage  or 
<<  parting^  often  observed  parallel  to  one  or  more  of  these  forms.  This 
parting,  he  concludes,  is  not  caused  by  twinning  lamell»,  as  has  been 
assumed,  but  the  latter  determined  by  the  presence  of  the  structure 
planes,  both  appearing  simultaneously.  The  optical  irregularities  are 
caused  in  part  by  tension  in  certain  of  the  crystal,  in  part  as  a  con- 
sequence of  the  interposed  twin-lamellae. 

Binne  has  made  a  study  of  the  rare  silicate  milarite  from  an  optical 
point  of  view,  and  reached  the  conclusion  that  it  is  to  be  taken  as  b^ong- 
ing  in  fact  to  the  hexagonal  system,  although  secondary  causes  have 
given  it  the  optical  structure  which  has  led  to  its  being  classed  as  an 
orthorhombic  species  with  hexagonal  pseudo-symmetry.  An  analogous 
conclusion  is  reached  by  the  same  author  in  regard  to  apophyllite. 
StadtlsLnder  has  contributed  the  results  of  an  optical  study  of  sections 
of  apophyllite  crystals  from  Stempel,  near  Marburg,  extendingour  knowl- 
edge of  the  optical  anomalies  and  showing  that,  as  has  been  proved  be- 
fore, they  must  be  referred  to  secondary  causes. 

The  often-discussed  subject  of  the  true  form  of  leucite  crystals  (see 
report  for  1884)  has  received  an  intei^esting  contribution  from  Bosen- 
busch.  After  reviewing  the  results  reached  by  others,  especially  by  Klein, 
he  goes  on  to  detail  the  results  of  some  experiments  by  himself  on  the 
effect  of  a  high  temperature  upon  the  twin  structure  of  the  crystals.  A 
section  of  an  implanted  crystal  of  leucite  from  Vesuvius,  showing  distinct 
twinning  lamellae,  was  held  in  the  platinum-pointed  pincers  before  a 
microscope  in  such  a  position  that  a  strong  reflected  light  brought  out 
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clearly  the  twinning  lamellre  as  contrasted  with  the  rest  of  the  sar£ace, 
and  then  strongly  heated.  Various  sections  were  taken,  but  in  eveiy 
case  when  the  heating  commenced  the  surface  under  examinatioii 
showed  a  peculiar  movement,  leading  as  the  temperature  rose  to  a 
change  in  the  number,  position,  and  dimensions  of  the  twinning  lamella. 
Finally,  when  the  heat  was  sufficiently  increased  all  these  lamellse  and 
all  breaks  in  the  surface  disappeared,  and  the  entire  surface  reflected  the 
light  evenly.  With  a  fall  of  the  temperature,  however,  the  irregular- 
ities in  structure  re-appeared,  but  not  so  as  to  reproduce  exactly  the 
original  section ;  that  is,  the  position  and  number  of  the  twinning  lamella 
were  changed,  although  the  law  of  twinning  remained  constant.  The 
significance  of  such  experiments,  especially  in  connection  with  the  dis- 
appearance of  the  optical  anomalies  with  a  high  temperature,  is  obvious. 

Branns  has  followed  up  a  line  of  investigation  earlier  undertaken 
by  him  (report  for  1883)  in  regard  to  the  double  refraction  in  crystals, 
which  are  isomorphous  mixtures  of  salts  normally  isometric  and  isotropic, 
and  has  developed  some  interesting  facts  of  this  kind.  He  recognizes 
the  double  refraction  in  such  mixtures  (as  of  different  alums)  as  second 
ary,  but  regards  the  final  cause  as  yet  undetermined,  only  suggesting 
that  the  different  volumes  of  the  molecules  and  different  x>owers  of  re- 
fraction may  play  an  important  part  in  the  matter.  The  minerals  of  the 
spinel  or  magnetite  group  have  been  made  the  object  of  a  series  of  etching 
experiments  by  Becke,  the  aim  of  which  was  to  add  to  our  knowledge 
of  the  connection  between  etching  figures  and  crystalline  structure.  The 
same  author  had  earlier  studied  the  same  subject  in  connection  with 
sphalerite  and  galena.  The  minerals  now  experimented  upon  were 
magnetite,  franklinite,  spinel,  and  linnaBite.  The  etching  figures  ou 
boracite  and  cryolite  have  been  anew  stadied  by  Baumhauer. 

The  following  are  some  of  the  more  important  papers*  on  general 
physical  mineralogy  which  cannot  be  briefly  summarized,  and  hence 
are  alluded  to  only :  MUgge  on  change  of  position  of  crystalline  planes, 
brought  about  by  secondary  twinning  5  Liebisch  on  the  total  reflection 
in  doubly -refracting  crystals  5  Voigt  on  the  values  obtained  for  the 
constants  of  elasticity  of  rock  salt  and  floor  spar,  and  also  on  the  ex- 
planation of  the  pleochroic  phenomena  of  crystals;  Beckenkamx)  on  the 
methods  of  experiment  in  the  determination  of  the  constants  of  elas 
ticity ;  Wulflf  on  the  effect  of  different  kinds  of  movement  upon  crj's 
tallization ;  Blasius  on  the  expansion  of  crysUils  with  heat^  and  tlie 
same  author  on  the  decomposition  figures  of  crystals;  Schrauf  on  tbc 
double  refraction  of  calcite ;  Curie  on  the  formation  of  crystals  and  the 
capillary  constants  of  their  diff'erent  faces;  Dufet  on  the  variation  of  re- 
fractive indices  with  heat;  Danker  on  the  experimental  verification  of 
the  laws  of  total  reflection  deduced  from  Fresnel'g  laws  of  double  refrac- 
tion ;  Biecke  on  the  pyro-electricity  of  tourmaline. 


*  For  full  titles,  see  the  bibliography  at  the  close  of  the  chapter. 
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CHEMICAL   MINERALOGY. 

Some  interestiugcontiibutioDs  have  been  made  to  the  important  part 
of  chemical  mineralogy  dealing  with  the  artificial  formation  of  mineraLs. 
An  extended  paper  by  Doelter,  of  Graz,  describes  the  formation  of  a 
number  of  sulphides,  as  galena,  cinnabar,  chalcocite,  bornite,  covellite, 
chalcopyrite,  and  pyrite,  and  also  the  sulphantimonites,  miargyri*^^, 
jamesonito,  and  bournonite.  The  special  object  of  the  investigation  was 
to  accomplish  the  end  aimed  at  under  conditions  and  by  methods  as 
simihvr  as  possible  to  those  that  nature  may  be  supposed  to  have  em- 
ployed; in  other  words,  to  avoid  for  the  most  part  very  high  tempera- 
tures and  the  use  of  reagents  that  can  hardly  have  entered  into  na- 
ture's processes.  JFor  example,  it  was  shown  that  pyrite  may  be  pro- 
duced without  essential  elevation  of  temperature,  by  the  action  of  water 
containing  hydrogen  sulphide  upon  hematite  (FcaOs),  as  also  upon  siderite 
(FeCOa)  and  magnetite  (Fe304).  Similarly  the  experiments  with  galena 
lead  to  the  conclusion  that  it  could  be  produced  in  nature  by  hydrogen 
sulphide  acting  upon  solutions  of  lead  carbonate  and  lead  chloride. 
Cubes  of  galena  were  formed  in  a  tube  containing  lead  chloride,  hydro- 
gen sulphide,  and  bicarbonate  of  soda,  kept  for  five  months  at  the  ordi- 
nary temperature  of  the  laboratory.  Cinnabar  wa€  obtained  in  minute 
brilliant  red  crystals  by  digesting  mercury  in  a  sealed  tube  contain- 
ing hydrogen  sulphide  for  six  days  at  a  temperature  of  70^  to  90^  C. 
Covellite  (CuS)  was  produced  from  malachite  in  a  sealed  tube  contain- 
ing a  hydrogen  sulphide  solution  at  S(P  to  90^.  Further,  the  same  re- 
sult was  obtained  by  treating  cupric  oxide  (CuO)  with  the  gas  (H2S) 
in  a  glass  tube  at  about  200° ;  at  a  higher  temperature  250°  to  400o  chal- 
cocite (CujS)  was  formed.  The  other  experiments  were  of  a  similar 
nature. 

Wells  and  Penfield,  in  connection  with  their  investigation  of  the  new 
mineral,  gerhardtite  (see  a  later  page),  were  led  to  study  the  formation 
and  characters  of  an  artificial  basic  cupric  nitrate,  having  the  same 
composition  with  it,  viz,  4CuO,  N2O5,  3H2O.  The  normal  nitrate  was 
heated  with  metallic  copper  in  a  sealed  tube  to  about  150^  C.  for  a  day  or 
more,  the  result  being  the  formation  of  crystals  of  the  compound  named. 
These  were  tabular  in  habit,  monoclinic  in  crystallization,  but  in  di- 
mensions, as,  too,  in  optical  properties,  remarkably  near  the  ortho- 
rhombic  gerhardtite.    The  axial  ratios,  for  example,  are : 

Gerhardtite &  :  b  :  <$=0-9218  :  1:  11562,  /?=90o 

Artificial  compound ^  :  b  :  6=09178  :  1 : 1-4102, /?=85o 27 

Moreover,  the  cleavage  corresponds,  as  also  the  plane  of  the  optic 
axes ;  the  dispersion,  double  reft*action,  and  pleochroism  also  are  simi- 
lar. The  same  artificial  compound,  first  correctly  established  by  Ger- 
hardt,  was  also  made  by  Wells  by  adding  sodium  acetate  to  a  hot  di- 
lute solution  of  cupric  nitrate,  boiling,  then  washing  the  precipitate  in 
cold  water;  it  consisted  of  minute  crystals,  having  the  same  composition 
as  that  given. 
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De  Schult-en  descrihea  the  formation  of  a  hydrons  phosphate  of  iron 
Fe-iP208+4Aq.  iu  rose-colored  crystals,  corresponding  to  the  miueral 
strengite ;  strengite,  however,  is  orthorhombic  in  crystallization,  while 
these  crystals  were  monoclinic.  The  same  author  has  formed  a  magne- 
sium hydrate  (the  miueral  brucite)  in  six-sided  tabular,  or  short  pris- 
matic crystals,  optically  uniaxial ;  also  a  similarly  crystallized  cadmium 
hydrate.  Vater  describes  crystals  of  hematite,  formed  in  the  fire  flues 
in  the  chemical  manufectory  in  Schonebeck,  near  Madgeburg.  Their 
formation  is  explained  by  the  presence  of  pyrite  and  sodium  chloride 
in  the  coal  employed;  from  these  iron  chloride  forms,  which,  in  the  cooled 
parts  of  the  flues,  is  decomposed  by  the  escaping  water  vapor  with  the 
result  named.    The  crystals  attain  a  magnitude  of  2  millimeters. 

The  natural  alteration  of  minerals  is  another  chapter  of  chemical 
mineralogy  which  has  received  some  attention.  F.  W.  Clarke  and  J.  S. 
Diller  have  studied  the  changes  of  the  topaz  of  Stoneham,  Me.  Their 
investigations  cover  both  the  chemical  and  microscopical  sides,  the  sec- 
tions under  the  microscope  showing  the  progress  of  the  alteration  and 
the  analyses  what  the  results  are.  A  series  of  analyses  trace  the 
changes  from  the  unaltered  topaz  to  the  final  product,  massive  or  folia 
ted  potash  mica  (damourite).  The  fluorine  lost  by  the  topaz  is  believed 
by  the  authors  to  have  led  to  the  formation  of  the  fluorite,  herderite, 
triplite,  and  apatite  of  the  locality.  Gathrein  has  studied  the  changes 
undergone  by  the  garnets  of  the  amphibole  schists  of  the  Tyrolean  Alps. 
The  alterations  described  are  very  various,  leading  to  the  formation  of 
scapolite,  of  epidote,  oligoclase,  hornblende,  saussurite,  and  chlorite. 
Another  interesting  case  of  pseudomorphism  is  that  of  turquois  after 
apatite.  The  specimens  were  from  Taylor's  ranch  on  the  Chowcilla 
River,  in  Fresno  County,  California,  and  they  are  described  by  G.  E. 
Moore  and  V.  von  Zepharovich.  The  crystalline  form  of  the  original 
mineral  is  distinct,  a  hexagonal  prism,  but  the  substance  consists  of  a 
greenish-blue  or  bluish-green  aggregate  of  minute  spherulites  with 
radiated  and  concentric  fibrous  structure.  An  analysis  showed  it  to  be 
a  hydrous  phosphate  of  alumina,  with  a  little  iron,  and  about  8  per  cent, 
cupric  oxide,  corresponding  approximately  to  an  analysis  by  Church  of 
a  turquois  from  Nichabur.  Still  another  case  of  pseudomorphism  im- 
portant especially  in  its  geological  relations  is  that  of  the  fhinolite,  the 
crystalline  calcareous  tufa  of  Lake  Lahontan,  in  Northwestern  Nevada. 
This  occurs,  as  is  well  known,  on  an  immense  scale,  and  the  question  of 
its  origin  is  a  vital  one  in  the  explanation  of  the  geological  changes  of 
the  region.  It  was  referred  to  gay-lussite  by  Clarence  King,  but  the 
writer  shows  from  a  crystallographic  study  of  the  forms  i>emaining  that 
it  does  not  correspond  to  any  known  mineral,  having  a  form  which  can 
be  approximately  referred  to  an  acute  tetragonal  pyramid.  The  simi- 
larity of  this  to  the  pseudomorphs  of  lead  carbonate  aJPter  pUosgeuite 
(chloro-carbonate  of  lead)  has  suggested  the  hypothesis  that  the  origi* 
nal  mineral  may  have  been  an  isomor])hous  chloro-carbonate  of  calcium. 
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It  is  atso  8howD  that  the  well-known  bo t  enigmatical  ^^  barley  corn'^ 
pseudprnorphs  after  calcite  from  Sangerhauseu  very  probably  had  the 
same  origin. 

Still  another  ease  of  pseudomorphism  recently  studied  in  detail  is 
that  of  the  raace  mineral  leucite,  which  is  shown  by  Saner  to  occur  in 
an  altered  foran  extensively  in  theleucitophyr  of  the  Saxon  Erxgebirge. 
It  is  not  found  in  a  fresh  state,  but  chakiged  on  the  one  hand  to  anal- 
cite  and  on  the  other  to  orthoclase  and  muscovite.  Pseudomorphs  of 
orthodase  from  Magnet  Gove,  Arkansas,  having  the  form  of  the  familiar 
tetragonal  trisoctahedron  of  garnet  and  leucite  (2-2),  have  been  referred 
to  leucite  by  6.  F.  Kunz,  but  the  subject  requires  further  study  before 
this  suggestion  can  be  accepted. 

Of  memoirs  on  the  chemical  composition  of  minerals,  that  by  Bam- 
melsberg  on  the  scapolites  deserves  mention  first.  It  follows  the  paper 
of  Tscbennak  on  the  same  subject,  and  while  not  removing  all  the  diffi- 
culties from  this  most  complex  subject,  it  has  at  least  the  advantage 
that  it  does  not  deal  so  much  with  hypotheses  as  with  facts.  So  far  as 
can  be  explained  in  brief,  his  conclusion  is  that  the  various  members 
of  the  scapolite  group  are  to  be  regarded  as  combinations  of  the  normal 
or  meta  silicates  (bisilicates)  NasSiOa,  GaSiOa,  AUSisO^ ;  of  the  ortho- 
silicates  (unisilicates)  Na4Si04,  Ga2Si04,  AlsSiaOis,  and  of  the  subsili- 
cates  Na3Si205,  GaSi205,  Al^SieOis.  Friedl  discusses  the  composition  of 
staurolite,  giving  new  analyses  of  some  pure  vsyrieties,  with  special  refer- 
ence to  the  oxidation  of  the  iron.  The  formula  adopted  is  that  of  a  basic 
silicate  with  an  oxygen  ratio  of  2  : 1,  viz,  (Mg,  Fe)6  Al«(A10)i8  (OH)* 
(Si04)ii.  The  rare  Yesuvian  mineral  nocerine  has  been  analyzed  by 
Lederer  with  the  result  of  proving,  as  shown  by  Fischer,that  it  is  an 
oxy-flnoride  of  calcium  and  magnesium,  with  also  aluminum,  sodium, 
and  potassium,  but,  perhaps,  not  as  essential  constituents. 

Dr.  Genth's  last  paper,  entitled  Contributions  to  Mineralogy ^  contains 
analyses  of  a  number  of  interesting  minerals,  as  joseite,  galenobismutite, 
argentobismutite  (Silberwismuthglanz),  cosalite,  schirmerite,  beegerite, 
l>olybasite,  vanadinite,  annabergite,  &c.  Koenig  has  given  new  analy- 
ses of  cosalite,  alaskaite,  and  beegerite  ft*om  Golorado.  H.  F.  and  H.  A. 
Kellar  have  published  an  analysis  of  a  variety  of  kobellite  from  Golo- 
rado, interesting  in  containing  5  to  6  per  cent,  of  silver,  but  no  antimony. 
Analyses  of  several  common  American  minerals  are  given  by  E.  F.  Smith, 
Knerr,  and  others  in  recent  numbers  of  the  American  Ghemical  Journal. 
Glaassen  discusses  in  the  same  journal  some  vanadium-bearing  magne- 
tites. Other  chemical  results  are  noted  in  the  paragraphs  immediately 
following. 

• 

NEW  MINEBAL  LOGALITIES  IN  THE  UNITED  STATES  AND  ELSEWHERE. 

Perhaps  the  most  interesting  discovery  of  the  year  is  that  of  the  rare 
mineral,  descloizite,  in  New  Mexico,  with  also  iodyrite,  vanadinite,  and 
endlichite.    The  locality  is  in  Lake  Valley,  Donna  Anna  Gounty,  and 


696  SCIENTIFIC    RECORD   FOR   1885. 

the  new  occurrences  are  described  cliemically  by  Gentli  and  crystallo- 
graphically  by  vom  Eath.  The  descloizite  occurs  in  minute  brilliant 
orange-red  crystals;  also  in  reddish  chestnut-brown  crystals  up  to  2°^ 
in  size  and  associated  with  psilomelane  and  pyrolusite ;  and  finally  in 
blackish-brown  to  black  crystals,  which  are  sometimes  6™"*  in  size.  The 
specimens  analyzed  conformed  to  the  accepted  formula  of  the  species. 
The  crystals  are  varied  in  habit,  chiefly  pyramidal }  they  are  in  some  cases 
quite  highly  modified  and  artharhombic  in  crystallization.  The  results 
of  vom  Bath  thus  differ  from  those  of  Websky,  who  made  the  species 
monoclinic.  The  question  is  one  of  interest,  since  the  form  of  several  of 
the  minerals  belonging  in  this  libethenite-olivenite  group  is  somewhat 
doubtful.  It  will  probably  be  found  that  they  are  all  orthorhombic 
Descriptions  are  also  given  with  analyses  of  the  vanadinite  and  endli- 
cliite  (see  in  the  list  of  new  minerals),  and  finally  of  the  iodyrite. 

The  mineral  arsenopyrite  or  mispickel  is  now  being  mined  in  large 
quantity  at  Deloro,  Hastings  County,  Ontario.  During  the  past  year 
crystallized  specimens  have  be.en  obtained  from  there  showing  the  cru- 
ciform twins  observed  from  other  localities  (a.  ^.,  the  Binnenthal  in  Switz- 
erland). The  "  fossil  forest  ^  of  Arizona  has  also  been  developed  re- 
cently as  a  source  of  agatized  wood ;  beautiful  polished  specimens  for 
table  tops  and  other  ornaments  are  now  obtained  from  that  source.  A 
paper  on  the  locality  is  given  by  G.  F.  Kunz,  in  a  recent  number  of  the 
Popular  Science  Monthly.  Of  more  scientific  interest  is  the  discovery 
of  zinc  spinel,  gahnite,  at  the  pyrite  mine  in  Rowe,  Mass.  Fine  green 
octahedral  crystals  have  been  described  and  analyzed  by  A.  G.  Dana; 
associated  with  it,  besides  the  pyrite,  are  epidote  and  rutile.  G.  F.  Kunz 
has  described  in  some  detail  the  occurrence  of  native  antimony  in  York 
County,  Xew  Brunswick,  and  of  various  copper  minerals  in  Arizona. 
W.  P.  Blake  mentions  the  fact  that  erythrite  is  found  at  Lovelock's  Sta- 
tion, Union  Pacific  Railroad,  in  Nevada  5  also  at  the  Kelsey  mine,  Comp- 
ton,  in  Los  Angeles  County,  California.  W.  B.  Hidden  describes  phena- 
cite  from  Florissant,  El  Paso  County,  Colorado;  xenotime  from  the 
same  locality ;  also  a  mineral  assumed  to  be  fayalite  from  Cheyenne 
Mountain,  in  the  same  State.  The  occurrence  of  minute  crystals  of  fay- 
alite in  the  obsidian  of  the  Yellowstone  Park  is  described  by  W.  P.  Id- 
dings,  as  already  noted.  The  same  author,  with  Whitman  Cross,  shows 
that  the  otherwise  rare  mineral,  allanite,  is  widely  distributed  as  an  ac- 
cessory microscopic  constituent  of  many  rocks.  The  work  of  Penfield 
on  crystals  of  tiemannite  from  Utah  and  metacinnabarite  from  Cali- 
fornia has  already  been  spoken  of,  as  also  that  of  O.  W.  Huntington 
on  crystals  of  azurite  from  Arizona.  The  bulletin  of  Cross  and  Hille- 
brand,  already  alluded  to,  contains  many  points  in  regard  to  the  min- 
erals of  Colorado. 

Of  new  foreign  occurrences  the  following  may  be  briefly  alluded  to : 
Fairfieldite,  at  Eabenstein,  Bavaria,  identical  with  the  imperfectly  de- 
scribed leucomanganite ;  nephrite,  near  the  orient  al  stone  in  character,  at 
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Jordansmtibl,  Silesia ;  monazite  in  crystals  in  Corawall;  nlso  the  redis- 
covery of  the  very  rare  mineral  connellite,  also  in  Cornwall.  The  long- 
known  localities  in  Danpbiny^  of  antimony,  octahedrite,axinite,epidote, 
turnerite  (monazite),  &c.,  have  been  recently  described  by  Groth,  giving 
interesting  facts  in  regard  to  the  relations  of  the  different  species. 

NEW  MINERALS. 

Avalite,* — This  is  announced  by  S.  M.  Losanitsch  as  a  new  chromium 
silicate,  but,  as  will  be  seen,  the  investigation  is  too  incomplete  to  es- 
tablish its  position  as  a  new  species  very  firmly.  It  is  found  at  the 
mercury  mines  of  Mount  Avala,  near  Belgrade,  Servia,  associated  with 
mercury,  cinnabar,  calomel,  and  so  on.  The  material  obtained  for  ex- 
amination consisted  of  a  green  earthy  mass,  very  impure,  but  from 
which,  by  repeated  decantation  and  boiling  with  aqua  regia,  the  clay, 
cinnabar,  oxide  of  iron,  &c.,  were  separated,  leaving  only  sand  and 
chromite  mixed  with  the  mineral.  This,  partially  purified,  as  described, 
was  seen  under  the  microscope  to  consist  of  thin  crystalline  plates  of 
an  emerald-green  color.  They  were  not  attacked  by  acids,  but  were  de- 
composed by  hydrofluoric  acid  and  also  by  fusion  with  an  alkali  carbo- 
nate ;  upon  ignition  it  turned  brown.  Three  analyses  were  made,  of 
which  that  made  upon  the  purest  material  is  as  follows : 

SiOa     CnOy    AUOi    FetOs    KaO    MgO    HxO  (bygr.)    Ign. 

5613    14*&9      14*37     110        3-54     043      2-39  5*38  chromite    1*88  =  09-61 

Considering  the  nature  of  the  material  the  attempt  to  calculate  a  for- 
mula is  obviously  of  little  use. 

Cappelenite, — ^A  preliminary  announcement  only  of  this  mineral  is 
given  by  W.  C.  Brogger.  It  is  found  in  thick  prismatic  crystals,  be- 
longing to  the  hexagonal  system,  with  a  vertical  axis  equal  to  0.4301. 
The  planes  observed,  prismatic,  and  basal  with  two  pyramids,  were  well 
X>olished.  The  color  was  brown,  without  distinct  pleochroism,  and  the 
luster  on  the  fracture  surfaces  greasy;  the  double  refraction  rather 
strong  and  the  axis  negative  5  specific  gravity,  4«407.  An  analysis  by 
P.  T.  Cleve  gave  the  following  results : 

SiOa      BiOi         YtOi       l4ii(Dis)0B       C«>Os       ThOs       BaO       CaO       NatO       K«0       Ign. 
14*16    [1718]        52'66  2-il7  1-23  0-70         816        061         0*30  021         181  =  100 

It  was  found  in  a  small  vein  in  augitesyenite,  on  Lille  Aro,  in  the 
Langesunds  flord,  Norway,  a  locality  which  has  afforded  a  large  number 
of  rare  minerals  of  unusual  composition  ]  cappelenite  is  not  less  remark- 
able in  these  respects,  and  a  fuller  description  will  be  awaited  with  in- 
terest. 

Elpasolite. — This  name  is  given  by  Cross  and  Hillebrand  to  a  fluoride 
of  aluminum  and  potassium,  found  sparingly  in  small  cavities  in  the 
massive  pachnolite  of  Colorado  (report  for  1884).    It  was  observed  in 

*  For  references  see  the  list  of  xniDoral  species  following. 
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80iDe  rather  obscure  isometric  crystals,  bat  generally  in  a  compact  ir- 
regular mass,  nearly  colorless  and  isotropic.  An  imperfect  imalyfiis 
gave  the  following  results : 


F 

Al 

Ca 

Mg 

K 

ISm 

46-98 

U-82 

0*72 

0-22 

28M 

(hfl0s96-08 

The  alkalies  were  determined  approximately  only,  and  hence  no  a^ 
tempt  is  made  to  calculate  a  formula,  but  it  is  suggested  that  it  may  be 
regarded  as  a  cryolite,  in  which  two-thirds  of  the  sodium  are  replaced 
by  potassium.  Further  investigation  is  to  be  desired.  The  name  is 
from  the  county  El  Paso,  which  embraces  the  greater  part  of  the  Pike's 
Peak  region. 

Endliohite,^ Among  the  specimens  from  the  newly-described  locality 
of  desdoizite,  in  Lake  Valley,  New  Mexico,  was  a  vandiferous  mimetite 
to  which  Dr.  G«nih  has  given  the  name  Undlichite  (after  Dr.  F.  M.  End- 
lich).  Like  the  related  isomorphous  species,  mimetite,  vanadinite,  and 
pyromorphite,  it  occurs  in  hexagonal  prismatic  crystals.  These  are  mod- 
ified by  pyramidal  planes,  both  being  strongly  striated.  The  crystals  are 
also  sometimes  hollow.  An  analysis  was  first  made  (I)  of  crystals  of  a 
yellowish- white  or  pale  straw-yellow  color,  the  largest  3°^  long  and  0-5 
to  I'S™"'  thick.  A  second  analysis  was  later  made  (II)  of  the  same  min- 
eral, occurring  in  groups  of  crystals  having  a  columnar  structure.  The 
color  varied  from  white  to  yellowish-white,  straw  yellow,  and  at  the  ex- 
tremities sometimes  changing  to  deep  orange  red.  The  largest  groups 
were  10°^™  in  length.  The  analyses  were  as  follows :  The  material  upon 
which  the  first  was  made  consisted  largely  of  impurity  (76.4  per  cent 
quartz,  &c.). 

AsiOc       ViO«       PbO       01 

1 10-78         71)4       79-16       2-18=100 

U(8p.graT.=6w86A) 1362       10-98       7848       245  CaO  0-34.  PtOs(r.= 100*77 

The  calculated  formula  is  PbsCl  (As04)3  +  PbgCl  (V04)3,  which  re- 
quires: A82O5  11-86,  V.Og  9-60,  PbO  68-99,  Pb  7.11,  01  2-44=100. 

Oerhardttte.-^A  new  copper  mineral,  unique  in  that  it  is  the  only 
nitrate  thus  far  known  in  nature,  except  the  soluble  nitrates  of  sodium, 
magnesium,  &c.;  it  is  described  by  H.  L.  Wells  and  S.  L.  Penfield. 
Only  a  single  specimen  has  as  ^et  been  identified ;  this  was  from  the 
United  Verde  copper  mines,  Jerome,  Ariz.,  and  consisted  of  pore  mas- 
sive cuprite,  inclosing  in  a  crack  the  crystals  of  gerhardtite  and  a  few 
acicular  crystals  of  malachite.  The  crystals  belong  to  the  orthorhombic 
system ;  they  are  pyramidal  in  habit,  consisting  of  a  zone  of  nine  pyra- 
mids in  oscillatory  combination  with  the  basal  plane  predominating,  and 
the  prism  and  a  macrodome  subordinate.  There  is  a  perfect  basal 
cleavage  and  also  a  second  cleavage  parallel  the  macropinacoid.  The 
mineral  is  very  soft  (hardness=2)  and  cleavage  plates  can  be  readily 
bent,  then  separating  in  the  direction  of  the  second  cleavage.  The 
specific  gravity  is  3-426.    The  color  is  dark  green  and  the  streak  light 
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^een ;  trauspareut.  The  optic  axes  lie  in  a  plane  parallel  to  the  brachy- 
pinacoid,  and  the  biBectrix  is  negative  and  normal  to  the  basal  plane ; 
the  axial  angle  is  large,  S(P  for  green  rays,  measured  in  a  solution  of 
mercaiic  iodide  in  potassium  iodide  (n  =  1*722).  The  pleochroism  is 
distinct.    An  analysis  yielded  the  following  results: 

NsOt        CnO     •  HaO 

22-76         M'38       ll-a9  =  100-40 

The  formula  calculated,  viz,  4CuO,  N2O5,  3H2O,  requires  N2O5  22*62, 
CnO  6C-22,  H^O  11-56  =  100,  agreeing  closely  with  the  results  of  analy- 
sis. The  mineral  is  named  after  the  chemist  who  first  determined  the 
true  composition  of  the  corresponding  artificial  compound.  This  arti- 
ficial salt,  as  noted  on  a  previous  page,  has  also  been  made  by  Wells 
and  Penfield  and  shown  to  crystallize  in  the  monoclinic  system ;  the  form, 
however,  is  rather  closely  related  to  that  of  the  orthorhombic  gerhard- 
tite. 

Ch'apkitoid. — ^This  name  has  been  ^ven  by  Sauer  to  a  substance  which 
he  regards  as  amorphous  carbon.  It  occurs  extensively  in  the  mica 
schists  and  phyllites  of  the  Saxon  Erzgebirge.  It  forms  loose  incrusta- 
tions on  the  surfaces  of  the  schist,  shows  no  crystalline  structure,  and 
burns  with  comparative  rapidity  in  a  Bunsen  burner.  An  analysis  of 
the  eom^bustible  substance  gave— ^carboui  99*76;  hydrogen,  0*24=100; 
showing  that  it  is  essentially  pure  carbon.  Besides  occurring  as  an  in- 
crustatioh  it  also  impregnates  the  rock  mass,  forming  fine  bands  of  mi- 
nute particles  passing  in  parallel  directions  through  the  irregular  quartz 
grains.  The  author  recognizes  the  fact  that  true  graphite  is  also  a 
common  constituent  of  many  archs&an  rocks,  but  suggests  that  with  it 
the  graphitoid  may  also  be  present.  A  related  form  of  amorphous  car- 
bon was  described  a  few  ye^s  ago  by  von  Inostranzeff^  also  from  phyl- 
lite. 

Ranlmte. — A  new  anhydrous  sulpbato-carbonate  of  sodium,  described 
by  W.  E.  Hidden,  obtained  from  San  Bernardino  County,  California, 
where  it  occurs  with  thenardite,  borax,  &c.  It  is  named  after  Mr. 
Henry  G.  Hanks,  State  mineralogist  of  California.  Hanksite  crystallizes 
in  the  hexagonal  system,  the  crystals  being  short  hexagonal  prisms 
with  one  or  two  pyramids  and  the  basal  plane;  they  sometimes  form 
confused  groups  of  tabular  six-sided  crystals.  Optically  it  is  uniaxial, 
negative.  The  hardness  is  3 — 3*5,  and  the  specific  gravity  2*562.  The 
color  is  white,  inclining  to  yellow;  the  crystals  nearly  transparent, 
though  sometimes  inclosing  impurities.  An  analysis  by  J.  B.  Mackin- 
tosh gave  the  results  under  I,  below;  another  analysis  by  8.  L.  Penfield, 
made  two  years  since  upon  a  large  crystal  from  Califoniia  (exact  locality 
unknown),  is  given  undw  U. 

SOt  C0|  01  KaK) 

I. 4S»  6-42  2M  46*84=    100-01 

a 43W  6-42  2*18  40-80  K    2-88,  insoL  441.  ign.  1 '32  =  100-00 
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The  cbloride  of  sodium  (or  potassium)  shown  in  the  analyses  is  prob- 
ably present  as  impurity.  Excluding  this  the  composition  becomes: 
4Na«S04  +  Na^COg,  which  requires  Na«S04  84-27,  Na2CU3  15-73  =  100. 

Hydrogiohertite  (Idrogiobertite). — As  the  name  indicates  (from  ^odwp^ 
water,  and  giobertite,  a  synonym  of  magnesite),  this  is  a  new  hydrous 
carbonate  of  magnesium  ;  it  is  from  Vesuvius,  and  is  described  by  Eu- 
genio  Scacchi.  The  mineral  was  found  in  the  interior  of  a  mass  of 
augitophyre,  in  the  neighborhood  of  Pollena.  It  appears  in  spherical 
forms  from  2  to  15  millimeters  in  diameter.  These  have  a  compact  tex- 
ture and  a  light  gray  color.  The  specific  gi^avity  varies  from  2-149— 
2-174.  Small  crystals  of  magnetite  are  imbedded  in  the  spheres,  both  in 
the  surface  and  in  the  mass.  Two  analyses  were  made,  with  the  follow- 
ing results : 

COt         MgO       HaO 
25*16       44*91        20*03=100 
25*20       44*28        80*43=100 

Both  analyses  have  been  calculated  to  100,  after  deducting  the  small 
amount  of  impurity  present  (magnetite,  &c.).  They  correspond  closely 
to  the  formula  Mg2C04  -f  3aq,  which  requires :  CO2  24-72,  MgO  44-94, 
IIjO  30-34=100.  The  nearest  related  minerals  are  hydro-magnesite 
(Mg4C30io+4aq)  and  the  doubtful  lancasterite. 

L&venite  (or  Lovenite), — This  new  mineral,  also  announced  by  W.  0. 
Brogger,  is  like  cappelenite  (above),  from  an  island  in  the  Langesunds 
fjord,  !N"orway.  It  is  found  in  prismatic  crystals  belonging  to  the 
monoclinic  system.  •  The  axial  ratio  deduced  is,  a :  5 :  c :  =  1-0811 : 1 : 
0-8133,  and  the  obliquity  ^  =  71^  24J' ;  the  form,  consequently,  is  some- 
what related  to  that  of  pyroxene.  The  cleavage  is  perfect  parallel  to 
the  orthopinacoid.  The  optic  axes  lie  in  the  plane  of  symmetry,  the 
acute  bisectrix  being  inclined  forward  about  20jo  to  the  vertical  axis. 
The  color  is  chestnut-brown  to  yellowish,  with  marked  pleochroism. 
The  specific  gravity  is  3-51.    An  analysis  by  P.  T.  Cleve  gave : 

SiOi         ZrOt        FeflOi(t)      MnO        CaO  NatO  1^. 

-   88*71        31*65  6*64  506  11*00  11*82  103  =  00*41 

It  is  somewhat  related  in  composition  to  the  hexagonal  catapleiite, 
but  contains  less  silica, 

Pinnoite. — ^Described  by  H.  Staute  as  a  new  magnesium  borate.  It  is 
probably  to  be  regarded  only  as  a  decomposition  product  of  boracite. 
It  occurs  at  Stassfurt  intimately  associated  with  white  earthy  boracite. 
It  has  an  even  fracture  with  a  glistening  surface,  and  sometimes  shows 
traces  of  a  fibrous  structure ;  magnified  slightly  it  appears  fine-granular 
to  compact,  with  occasional  crystalline  planes.  The  color  is  sulphur- 
yellow  to  straw-yellow,  sometimes  pistache-green ;  also  at  times  it  has  a 
grayish  or  reddish  tinge.  The  hardness  is  3  to  4 ;  the  specific  gravity 
2-27.    The  mean  of  several  analyses  by  Staute  and  Stromeyer  gave: 

BkO,         MgO       HiO        Fe  01 

[42*50J        24*45        3285        015        0*18 
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Other  analyses  of  diflFerent  samples  gave  concordant  results,  all  agree- 
ing with  the  formula  MgB204  +  3H2O,  which  requires:  B2O3 42-69,  MgO 
24-39,  HaO  32-92. 

Polyarsenite-Sarhinite. — These  are  two  minerals  described  independ- 
ently by  different  authors,  from  different  localities,  and  yet  very  closely 
related,  if  not  identical.  PoJyarsenitey  named  by  Igelstr5m  in  allusion 
to  its  large  amount  of  arsenic,  is  from  the  Sj5  mines  in  the  Grythyt- 
tan  parish,  Sweden.  It  has  a  yellowish-red  color,  is  transparent,  but 
shows  no  crystalline  form  and  no  cleavage ;  an  optical  examination  by 
Bertrand  shows  that  it  is  biaxial,  with  an  angle  of  83^  and  a  negative 
bisectrix ;  specific  gravity  4*085.  It  is  found  in  granular  form,  associated 
with  a  little  barite,  and  also  hematostibiite  in  veins  in  calcite  embedded 
in  tephroite.    An  analysis  by  Soderbaum  is  given  below. 

Sarkinitej  named  by  A.  Sjogren  from  ffdpxtvo<;  (bloody,  fat),  with  a 
double  aUusion  to  its  blood-red  color  and  greasy  luster,  is  from  the  iron- 
manganese  mines  of  Pajsberg,  Sweden.  Its  hardness  is  4  to  5,  and 
specific  gravity  4'14.  Two  cleavages  were  observed,  but  no  crystals 
were  found,  and  the  system  is  thus  in  doubt;  optically,  however,  it  is 
biaxial.  An  analysis  was  made  by  0.  H.  Lundstrom,  and  for  the  saVe 
of  comparison  it  is  placed  beside  that  of  polyarsenite. 

AesOi  SbsOs  PiO.  MnO  FeO  CaO  MgO  HiO 
Polyanenite  (1) .  89*05    1*20    ....    50*18    tr.     2*88    0*75    8*15    00x8*51  =  100*72 
Sarkinite 41*00    ....     0*21    51*60    013    1*40    0*98    3*00    insol. 0*38, PbO  0*25, COx  0*76 » 100*37 

For  the  former  Cleve  calculates  4MnO,  AsgOs  +  H2O,  which  requires: 
AsjOfi  43-23,  MnO  63-38,  H^O  3-39  =  100. 

Uintahite — This  name  has  been  given  by  W.  P.  Blake  to  a  peculiar 
variety  of  asphaltum  which  occurs  in  considerable  quantities  in  the 
Uintah  Mountains.  It  is  obtained  in  masses  several  inches  in  diameter ; 
it  breaks  with  a  conchoidal  fracture,  is  brittle  and  easily  reduced  to 
I)owder  in  a  mortar.  The  hardness  is  2  to  2-6,  and  the  specific  gravity 
1-066  to  1-070.  The  color  is  black  and  the  surface  brilliant  and  lustrous. 
It  fuses  easily  in  the  flame  of  a  candle  and  bums  with  a  brilliant  flame, 
resembling  sealing-wax,  and  like  this  it  gives  a  clean,  sharp  impression 
with  a  seal.  It  gives  off  upon  distillation  a  small  quantity  of  a  clear 
white  dense  oil  and  a  little  vapor.  It  is  soluble  in  hea\'y  lubricating 
petroleum,  while  the  lighter  products  of  the  petroleum  do  not  affect  it. 
It  is  soluble  also  in  warm  oil  of  turpentine,  but  not  in  ordinary  alcohol, 
and  in  ether  only  when  powdered.  In  melted  wax  it  dissolves,  forming 
on  cooling  a  hard  black  mixture  resembling  ^'  burnt  wax."  It  is  sug- 
gested that  it  may  prove  to  be  useful  in  various  ways  in  the  arts.  A 
more  cx)mplete  chemical  examination  is  needed  to  establish  its  true 
character. 
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Brief  references  to  papers  upon  mineral  species :  1885. 

A1.AJBANDITB.    Formation  artificially,  Doelter,  Zs.  Er.,  xi,  32. 
^  ALAacAiTB.     Omay  County,  Colo.,  analysis,  G.  A.  Koenig,  Am.  Phil.  800.  Philad. 
XXTf,  211. 
Albitb.  Finland,  containing;  Ps  O5,  Q.  Lindstrom,  Geol.  F5r.  F5rh.,  vii,681. 
ALLAjeTTTE.    Fall  description,  Hj.  S[j5gren,  Zs.  Kr.,  x,  114. 

Optical  examination,  Krenner,  Zs.  Kr.,  x,83. 
Allanite.    An  accessory  constituent  of  many  rocks,  J.  P.  Iddings  and  W.  Cross,  Am. 
J.  Sc.,  XXX,  108. 
Nelson  County,  Va.,  analysis,  Memminger,  Am.  Ch.  J.,  vn,  177;  analysis  of  de- 
composition product  (Kaolinite),  Valentine,  lb.,  178. 
Yar.  orthite,  crystals  from  Thuringia,  Luedecke,  Zs.  Kr.,  x,  187. 
Amphibolb.    Crystals  described  from  Riveau  Qrand  (Mont  I>or€),  Oebbeke,  Ball. 
Soc.  Min.,  Ym,  46. 
"^  Saint  Lawrence  County,  N.  Y.,^crystals  with  (170)  (150),  G.  H.  WiUiams,  Jahrb. 
Min.,  1885,  n,  175. 
Twin  crystals  in  rocks,  Fr.  Becke,  Min.  petr.  Mitth.,  vu,  98. 
Analysis  of  a  fibrous  bisilicate  from  Nelson  County,  Ya.,  Patterson,  Am.  Ch.  J., 

vn,  180. 
Enlargement  of  fragments  in  rocks,  C.  R.  YanHise,  Am.  J.  Sc.,  xxx,  231. 
Fusion  experiments,  Becker,  Zs.  geoL  Ges.,  xxxvn,  10. 
Anatasb.    See  Octahbdbitb. 

Analcitb.    Composite  crystals  from  Lake  Superior  Copper  Region,  S.  L.  Penfield, 
Am.  J.  Sc.,  xxx,  112. 
From  Stempel  near  Marburg,  optical  examination,  StadtlSnder,  Jahrb.  Min.,  1885, 

n,  97. 
Study  of  anomalous  double  refraction,  A.  Ben-Saude,  Comm.  Socc.  Trab.  Geol., 
Portugal,  I,  15.     Pseudomorph  after  leucite.  Saner,  Zs.  geol.  Ges.,  xxxvii, 
453. 
Anhtdbttb.    Crystals  from  Stassfurt,  H.  Yater,  Zs.  Kr.,  x,  390. 
Antimont.    Occurrence  native  in  York  County,  New  Brunswick,  G.  F.  Kuns,  Am.  J. 

Sc.,  xxx,  275. 
Ankbbite.    Antwerp,  N.  Y.,  analysis,  Genth,  Am.  Phil.  Soc.  I^ilad.,  October  2. 
Aknabbrgitb.    Silver  Cliff,  Colorado,  Genth,  Am.  Phil.  Soc.  Philad.,  Oct.  2. 
Afatitb.    Altered  to  kallalte  (turquois),  G.  E.  Moore  and  Y.  von  Zepharovich,  Zs. 
Kr.,  X,  240. 
Zwiesel,  Bavaria,  variety  containing  3  p.  c.  MnO,  Sandberger,  Jahrb.  Min.,  1885, 
1, 171. 
Apophyllitb.    Etching  figures,  Rinne,  Jahrb.  Min.,  1885,  u,  19. 

Chester  County,  Pa.,  analysis,  Knerr  and  Schcenfeld,  Am.  Ch.  J.,  vi,  413. 
Arfvbdsonite.    Relation  to  crocidolite  discussed,  Kenngott,  Jahrb.  Min.,  1885, 11, 163. 
Argentobismutitb.    Lake  City,  Colorado^  analysis,  Genth,  Am.  PhiL  Soc.  Philad., 

Oct.  2. 
Arseitoftrite.    Alabama,  analysis,  Genth,  Am.  Phil.  Soc.  Philad.,  Oct.  2. 

Dauphiny,  analysis,  Groth,  Ber.  Ak.  Miinchen,  Nov.  7,  p.  383. 
AuRiCHALCiTE.    Laurium,  Greece,  analysis,  Jannettaz,  Bull.  Soc.  Min.,  vui,  43. 

Occurrence  in  Arizona,  G.  F.  Kunz,  N.  Y.  Acad.  Sc,  p.  278,  Oct.  5. 
AvALiTE.    New  silicate  of  alaminum  and  chromium,  Losanitsch,  Jahrb.  Min.,  1885,  u, 

409  ref.    (Ber.  deutsch.  chem.  Ges.,  xvn,  1774.) 
AxmiTE.     Occurrence  in  Dauphiny,  Groth,  Ber.  Ak.  Mttnchen,  Nov.  7,  p.  389. 
AzuRiTE.    Clifton,  Arizona,  crystals  described,  O.  W.  Huntington,  Proc.  Amer.  Acad. 
Sc,  June  10,  1885.    Occurrence  in  Arizona,  G.  F.  Kunz,  N.  Y.  Acad.  Sc,  Oct, 
6,  p.  276. 
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Babttb.    Crystals  from  Roman^ohe,  Lacroix,  Ball.  Sec.  Min.,  vm,  59. 

Mitteliigger,  oryst.  description,  C.  Bnsz,  Zs.  Kr.,  x,  32. 
Barttocalcttb.    Relation  in  form  to  calcite,  &o.,  Mallard,  Ball.  Soe.  Mia.,  vin,  44. 
BBBOKBTTB.    Lake  City,  Colo.,  analysis,  O.  A.  Kcsnig,  Am.  Phil.  8oc.  Philad.,  xxu, 
212. 

Treasnry  Vanlt  mine,  Summit  Coonty,  Colorado,  analysis,  Genth,  Am.  Phil.  Sec. 
Philad.,  Got.  3. 
Bbrtl.    Amelia  County,  Va.,  analysis,  Baker,  Am.  Ch.  J.  vn,  175. 

Urals,  crystals  with  yicinal  planes,  dtc,  F.  J.  Wiik,  Finsk.  Vet.  Soo.,  xxvii. 
BiSMUTTTB.    Found  at  Middletown,  Conn.,  W.  N.  Rice,  Am.  J.  So.,  xxix,  263. 
BosACiTB.    Crystalline  system  considered,  Baamhauer,  Zs.  Kr.,  x,  451. 
BoRNiTB.    From  Chloride,  New  Mexico,  microscopically  examined,  Baamhauer,  Zs. 
Kr.,  X,  447. 

]^ormation  artificially,  Doelter,  Zs.  Kr.,  xi,  36. 
BouRNONTTB.    Formation  artificially,  Doelter,  Zs.  Kr.,  xi,  38. 
BowuyaiTB.    Partial  microscopic  examination,  Lacroix,  Bull.  Soc.  Min.,  vm,  97.* 
Braunitb.    Jacobsberg,  Sweden,  analysis,  Igelstrdm,  Ball.  Soc.  Min.,  vm,  421. 
Brochantitb.    Artificial,  analysed,  Atanasesco,  BulL  Soc.  Chim.,  xuv,  14. 
Bruottb.    Artificially  produced,  A.  de  Schalten,  C.  R.,  oi,  72. 

From  the  Ural,  analysis  by  Rosenblad,  L5soh,  Geol.  Fdr.  F5rh.,  yxi,  733. 

Pennsylvania,  analysis,  Genth,  Am.  PhiL  Soc.,  Phila.,  Oct.  2. 
BuTTRBLUTB.    Chemical  composition  examined.  Macadam,  Min.  Mag.,  n,  175. 

Calamdtb.    Pulaski  Co.,  Va.,  analysis,  Qenth,  Am.  PhiL  Soc.  Phila.,  Oct. 2. 
Calcitb.    Description  of  crystals  from  Andreasberg,  Sansoni,  Zs.  Kr.,  x,  545. 
Lilac-colored  twin-orystals,  Solly,  Min.  Mag.,  vi,  120. 
Crystals  from  the  Arlberg  tunnel,  H.  v.  Foullon,  Jahrb.  geol.  Reichs.,  xxxv, 

91 ;  fh)m  Leoben,  dtc.    Yerh.  geoL  Reichs.,  No.  5,  p.  149. 
Double  refraction  discussed  and  measured,  A.  Schrauf,  Zs.  Kr.,xi,  5. 
Var.  manganocalcite,  analysis,  from  Wester  Sllfberg,  Sweden,  Weibull,  Min.  petr. 

Mitth.,vn,  110. 
Fusibility  of  calcium  carbonate,  A.  Becker,  Min.  petr.  Mitth.,  vn,  122;  A.  Wich 
mann,  ibid.  256. 
Capp^lbnitb.    New  mineral  fh>m  LangesundsQord,  Norway,  BrSgger,  Geol.  F5r. 

F5rh.,vn,  599. 
Cabsiteritb.    Complex  group  of  crystals,  Ces&ro,  Bull.  Soc.  Min.,  vni,  107. 

Occurrence  in  granite,  M.  von  Miklucho-Maclay,  Jahrb.  Min.,  1885,  n,  88. 
Cbrussitb.    Crystals,  Pels5o2-Ard6,  Hungary,  Schmidt,  Zs.  Kr.,  x,  204. 

Occurrence  in  Arisona,  G.  F.  Kunz,  N.  Y.  Acad.  Sc.,  p.  278,  Oct.  5. 
Chabazitb.    Var.  phacolite,  loss  of  water  oyer  CaCl«  and  HtSOi,  Bodewig,  Zs.  Kr., 

X,  276. 
Chaloooitb.    Formation  artificially,  Doelter,  Zs.  Kr.,  xi,  34. 

Chalcoptritb.    Analysis  of  a  related  mineral  from  Sunnerskog,  G.  Lindstrom,  Geol. 
For.Fdrh.,  vu,  678. 
Formation  artificially,  Doelter,  Zs.  Kr.,  xi,  35. 
Chondboabsbnttb.    Optical  examination,  Bertrand,  Bull.  Soc.  Min.,  vin,  374. 
Chrtsobbrtl.    Found  at  Stoneham  and  elsewhere  in  Maine,  N.  H.  Perry,  Am.  J. 

So.,  XXIX,  263. 
Ohrtsocolla.    OocBrrenoe  in  Arizona,  G.  F.  Kunc,  N.  T.  Acad.  Sc.,  Oct.  5,  p.  276. 
Chrtsoutb.    Twin  crystals  in  rocks,  Kalkowsky,  Zs.  Kr.,  x,  17. 

Nodules  in  basalt,  Becker,  Z».  Geol.  Ges.,  xxxvn,  10. 
Cinnabar.    Formation  artificially,  Doelter,  Zs.  Kr.,  xi,  33. 

CoBALTiTB.    Crystallographio  and  thermoelectric  characters,  Curie,  Bull.  Soc.  Min., 
viu,  127. 
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CoLKMANiTE.    Crvstallographio  description,  A.  W.  Jackson,  Ball.  Cal.  Acad.  So.,  No. 

2;  Hiortdahl,  Zs.  Kr.,  x,  25;  also  Arzroni,  ib.,  p.  272. 
Deeoription,  crystallographic,  vom  Rath,  and  chemical,  Bodewig,  Zb.  Er.,  x,  179. 
Essentially  identical  in  composition  with  priceite  and  pandermite,  Eenngott, 

Jabrb.  Min.,  1885.  i,  241. 
CoLaMBiTE.    Crystal  from  Craveggia,  Italy,  Zs.  Elr.,  x,  85 ;  Rend.  Ace.  Line,  lY,  i,  8. 
CONNELUTE.    Recently  found  in  Cornwall,  Semmons,  Min.  Mag.,  vi,  160;  Miers,  ib., 

167;  Trecbmann,  ib.,  171. 
CoRUNDOPHUiTE.     Analysis  of  related  mineral  from  Albemarle  Coonty,  Ya.,  M. 

Bird,  Am.  Cb.  J.,  vn,  181. 
Corundum.    Optical  behavior  and  micro-Btractore,  A.  von  Lasanlx,  Zs.  Kr.,  x,  346; 

asteriated  variety,  Baret,  Bull.  Soc.  Min.,  vn,  438. 
CoSALiTE.    Ouray  County,  Colo.,  analysis,  G.  A.  Koenig,  Am.  PbiL  Soc.  Pbila.,  xxn, 

211 ;  F.  A.  Genth,  ib.,  Oct.  2. 
CovELUTE.    Formation  artificially,  Doelter,  Zs.  ELr.,  xi,  34. 
Croctdoute.    Composition  discussed,  relation  to  arfvedsonite,  Eenngott,  Jahrb. 

Min.,  1885,  n,  163. 
Cryolite.    Etching  experiments,  Baumhauer,  Zs.  Er.,  xi,  133. 
Cuprite.    Found  near  Philadelphia,  H.  C.  Lewis,  Proc.  Acad.  Nat.  8c.  Phllad.,  120; 

occurrence  in  Arizona,  0.  F.  Eunz,  N.  Y.  Acad.  Sc,  p.  279,  Oct.  5. 

Damourite.    Stonebam,  Me.,  analysis,  F.  W.  Clarke,  Am.  J.  Sc,  xxrx,  379. 
Datolite.    Casarza,  Liguria,  crystals  described,  Lifdecke,  Zs.  gesammt.  Nat.,  Lvin. 
Crystals  from  the  Hirschkopf  near  Manebach,  Ltidecke,  Zs.  Er.,  x,  196. 
Analysis,  Molinari,  Bull.  Com.  Geol.  d'ltalia,  vi,  180. 
Variety  botryolite,  optical  properties,  Lacroix,  Bull.  Soc.  Min.,  vin,  433. 
Delvauxite.    Psendomorph  after  gypsum,  Yisd,  Belgium,  G.  Ces^ro,  Ann.   Soc. 

Geol.  Belg.,  xu,  192. 
Descloizite.    New  Mexico,  cryst.  and  chem.  examination,  F.  A.  Genth  and  G.  voni 

Rath,  Zs.  Er.,  x,  464 :  Am.  Phil.  Soc.  Philad.,  April  17. 
Destinezite.    Analysis,  and  shown  to  be  hom(Bomorphons  with  gypsum,  G.  Ces^ro, 

Ann.  Soc.  Geol.  Belg.,  xii,  173. 
Diamond.    Brazil,  minerals  of  diamond  washings,  O.  A.  Derby,  Am.  J.  Sc.,  xxix,  70. 
Occurrence  in  South  Africa  described  In  detail,  A.  Moulle,  Ann.  Min.,  YIII,  vii, 

193. 
Composite  crystals  from  South  Africa,  Jannettaz,  Bull.  Soo.  Min.,  viu,  42. 
Observations  on  hardness  of  "  bort,"  G.  F.  Eunz,  Am.  J.  Sc,  xxx,  81. 
Diadelphite.    Full  description,  Hj.  Sjogren,  Zs.  Er.,  x,  130. 
DioPsiDE.    See  Pyroxene. 
Dreeute.    Relation  to  barito,  Lacroix,  Boll.  Soc.  Min.,  vm,  435.  ' 

Enaroite.     Fiom  Butte,  Montana,  Semmons,  Min.  Mag.,  vi,  49, 124. 

Endlichite.    An  arsenio-vanadate  of  lead,  New  Mexico,  F.  A.  Genth  and  G.  vom 

Rath,  Zs.  Er.,  x,  462;  Am.  Phil.  Soc,  Phil.,  April  17. 
Enstatite.    Twin  crystals  (bronzite)  in  rocks,  Fr.  Becke,  Min.  petr.  Mitth.,  vii,  93. 
Epidote.    Rowe,  Mass.,  analysis,  A.  G.  Dana,  Am.  J.  Sc,  xxix,  455. 

Pargas,  Finland,  analysis,  F.  J.  Wiik,  Finsk.  Yet.  Soc,  xxvii ;  occurrence  in 

Dauphiny,  Grotli,  Ber.  Ak.  Miinchen,  Nov.  7,  i>.  389. 
Erythrite.    Found  near  Philadelphia,  H.  C.  Lewis,  Proc  Acad.  Nat.  8c.  Philad., 

1885,  p.  120 ;  occurrence  in  Nevada  and  California,  W.  P.  Blake,  Am.  J.  Sc,  xxx, 

163. 

Fairfielditb.    Found  at  Rabenstein,  Bavaria  (Leucamanganite)^  Sandberger,  Jahrb. 

Min.,  1885,  i,  185. 
Fataijtb.    Crystals  described  from  the  Yellowstone  Park,  also  analysis,  J.  P.  Id- 
dings  and  S.  L.  Penfield,  Am.  J.  Sc,  xxx,  58. 
Probable  occurrence  in  Colorado,  W.  E.  Hidden,  Am.  J.  Sc,  Tmir^  250. 
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FicuTELiTE.     In  crystaU)  in  a  peat  bed  at  Salzeudoicli,  M.  Schtmter)  Min.  petr.  Mitth. 

vu,  88. 
Fluouite.    Variation  of  refractive  indices  witU  beat,  Dufet,  Bull.  Soc.  Min.,  viii,  207. 

Experiments  on  Elasticity,  Voigt,  Jabrb.  Min.,  Beil.-Bd.,  iv,  236. 

On  Vesuvian  lava,  E.  Scaccbi,  Rend.  Ace.  Sc.  Napoli,  December. 
Franklinite.    Etching  figures,  F.  Becke,  Min.  potr.  Mittb.,  vii,  224. 

Qadnite.    From  Rowe,  Mass.,  analysis.  A.  Q.  Dana,  Am.  J.  Sc,  xxix,  455. 

Galekite.    Formation  artificially,  Doelter,  Zs.  Kr.,  xi,  3:),  41. 

Galenobismutite.    Containing  selenium,  from  Sweden,  WeibuU,  Geol.  For.  Forh., 
VII,  659;  F.  A.  Gentb,  Am.  Pbil.  Soc,  Philad.,  Oct.  2. 

Garnet.    Various  results  of  alteration,  Catbreiu,  Zs.  K>.,  x,  433. 

Gearksuttte.    Ivigtut,  Greenland,  analysis  (Lindstrom),  Nordenskiold,  Gcol.  For. 
Forh.,  vn,  684. 

Genthitb.    Found  near  Pbiladelpbia,  H.  C.  Lewis,  Proc  Acad.  Nat.  Sc  Pbilad. ,  p.  120. 

GBRHARi>nTE.    Now  basic  cupric  nitrate,  from  Arizona,  H.  L.  Wells  and  S.  L.  Pen- 
field;  Am.  J.  Sc,  XXX,  50. 

Glauconite.    Cbester  County,  Pennsylvania,  analysis,  Knerr  and  ScboDnfeld,  Am. 
Cb.  J.,  VI,  412. 

GOthtte.    Vicinal  planes  on  crystals,  from  Cornwall,  Palhi,  Zs.  Kr.,  xi,  23. 
From  Cbizenil  and  Roman^cbe,  Lacroix,  Bull.  Soc  Min.,  viii,  41. 

Graphitoid.    Amorpbous  carbon  from  ibe  scbists  of  tbe  Erzgebirge,  Sauer,  Zs.  geol. 
Ges.,  xxxvn,  441. 

Gypsum.    Crystallograpbic  note,  Ces^ro,  Bull.  Soc.  Min.,  viii,  317. 

Halite.    Experiments  on  elasticity,  Voigt,  Jabrb.  Min.,  Beil.-Bd.,  iv,  232. 

Hanksite.    New  sulpbato-carbonate  of  sodium  from  California,  W.  E.  Hidden,  Am. 

J.  Sc.,xxx,  133;  N.  Y.  Acad.  Sc,  ni,  238. 

Crystal  described  and  analyzed,  £.  S.  Dana  and  S.  L.  Penfield,  Am.  J.  Sc, 

XXX.  i:)6. 
Harmotomb.    Scotland,  twin  crystals,  Lacroix,  Bull.  Soc.  Min.,  viii,  94. 

Twin  crystals  from  Andreasberg,  Kloos,  Jabrb.  Min.,  1885,  u,  212. 

Harringtonitb.    Not  a  bomogeneous  mineral,  but  consisting  of  a  gelatinous  paste 

inclosing  crystals  and  fragments  of  several  species,  Laoroix,  Bull.  Soc.  Min., 

vm,  96. 
Hauebitb.    Formation  artificially,  Doelter,  Zs.  Kr.,  xi,  32. 
Heuafibbitb.    Full  description,  Hj.  Sjogren,  Zs.  Kr.,  x,  126. 

Hematostibiitb.    New  mineral  from  Sweden,  Igelstrom,  Bull.  Soc.  Min.,  vm,  143. 
Hehatitb.    Artificial  crystals,  H.  Vater,  Zs.  Kr.,  x,  391. 

Eartby  variety  artificially  produced,  Meunier,  C.  R.,  ci,  889. 
IIbrdbrite.    Composition  discussed,  Des  Cloizeaux  and  Damour,  Bull.  Soc  Min., 

vm,  3. 
Heulandite.    Lancaster  County,  Pa.,  analysis,  Knerr  and  Scboenfeld,  Am.  Cb.  J., 

VI,  413. 
HisiNGERiTE  (Manganbisingerite).    From  Wester  Silfberg,  Sweden,  analysis,  Wei- 
bull,  Min.,  petr.  Mittb.,  vn,  113. 
Hornblende.    See  Amphibole. 

HuLUTE.    Examined  microscopically,  Lacroix,  Bull.  Soc.  Min.,  vm,  432. 
Hydrocerussite.    Occurrence  in  Scotland,  Lacroix,  Bull.  Soc  Min.,  vm,  35. 
Hydrogioberttte.    New  bydrated  carbonate  of  magnesium,  E.  Scaccbi,  Rend.  Ace. 

Sc  Napoli,  December. 
Hypersthene.    Crystals  of  rbombio  pyroxene  from  Mdlnds,  Transylvania,  Scl^midt| 

Zs.  Kr.,  X,  210. 

Ice.    Elasticity  measured,  K.  3-  Kocb,  Wied.  Ann.,  xxv,  438. 
Jprogiobbrtitb.    See  Htdrogiobertite. 

H.  Mis.  15 i5 
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IgelstrOmitic  (Eisenkucbflito).     From  Wctstcr  Silllwrg.  Sweden,  analysis,  WeibuU, 

Min.  petr.  Mittb,  vii,  112. 
louYRii'E.     Crystals  from  New  Mexico,  F.  A.  Oeutb  and  G.   vom  Ratb,  Zs.  Kr.,  x, 

473;  Am.Pbil.  Soc,  Tbilad.,  April  17. 
Dimorpbism  of  silver  iodide,  Mallard  and  Cbatclier,  J.  Pbys.,  II,  iv,  305. 
loLiTE.     Occurrence  as  a  constituent  of  rocks,  Ilussak,  Jabrb.  Min.,  1885,  ii,  61. 

Jamesonite.    Formation  artificially,  Doolter,  Zs.  Kr.,  xi,  40. 
JosEiTE.    Brazil,  analysis,  Gentb,  Am.  Pbil.  Soc,  Pbilad.,  Oct.  2. 

KiRWAKiTE.    Examined  microscopically,  Lacroix,  Bull.  Soc.  Min.,  viii,  428. 
Knebelite.    Daunemora,  Sweden,  analysis,  etc.,  Weibull,  Oefv.  Ak.  Stockb,  xui, 

No.  2,  3.    See  also  Igelstromite. 
KOBELLITE.    Analysis  of  variety  from  Colorado  containing  no  antimony  and  5  to 

6  per  cent,  silver,  H.  F.  and  H.  A.  Kellar,  Journ.  Am.  Cbem.  Soc.,  vii,  194. 
LXvenite.    New  mineral  from  Langesundsfjord,  Norway,  Brogger,  Geo!.  For.  Forh., 

VII,  593. 
Lead.    Ai*tificial  crystallized  silicate,  £.  S.  Dana  and  S.  L.  Penfield,  Am.  J.  Sa, 

XXX,  38. 
Leucitb.    Effect  of  beat  apon  position  of  twinning  lamellte,  Roscnbnsob,  Jabrb. 

Min.,  1885,  ii,  59.    See  also  Klein,  ibid.y  p.  234. 
Altered  to  ortboolase  Vesuvius,  E.  Scaccbi,  Rend.  Ace.  Sc.  Napoli,  December. 
Pseudomorpbs  in  tbe  leucitopbyr  of  tbe  Erzgebirge,  Saner,  Zs.  geol.  Ges.,  xxxvii, 

448. 
p8eudomorpbs(T)  from  Magnet  Covo,*Ark.,  G.  F.  Kunz,  Amer.  Assoc.  Adv.  Sc.  1885. 
LiNARiTE.    Comparison  of  measurements  by  bimself  and  by  V.  Joremejew,  von  Koks- 

cbarow,  Min.  Rnsslaud,  ix,  268. 
LiNNiEiTE.     Etcbing  figures,  F.  Becke,  Min.  petr.  Mittb.,  vii,  225. 

Magnetite.    Etcbing  figures,  F.  Beckcv,  Min.  jietr.  Mittb.,  vii,  200. 

Containing  traces  of  vanadium,  E.  Claasson.  Am.  J.  So.,  xxix,349;  Am.  Cb.  J., 

vn,  349. 
From  Sweden,  containing  manganese,  M.  Weibull,  Min.  petr.  Mittb.,  vu,  109. 
Malachite.    Occurrence  in  Arizona,  Q.  F.  Kunz,  N.  Y.  Acad.  So.,  Oct.  5,  p.  275. 
Marcasite.    Formation  artificially,  Docltor,  Zs.  Kr.,  xi,  31. 
Mabtite.    Occurrence  near  Ritt43r8grUu,  Saxony,  Scbalcb,  Jabrb.  Min.,  Beil.*B(I., 

IV,  189. 
Mellite.    Specific  boat,  Bartoli  and  Stracciati,  Bull.  Com.  Gcol.  d'It>alia,  Vi. 
Menaccanite.    Analysis  of  titanic  iron  sand  frotn  Brazil,  J.  B.  Mackintosb,  Am. 
J.  Sc,  XXIX,  342. 
Carter's  Mine,  N.  C,  analysis,  Keller,  Am.  Pbil.  Soc.  Pbilad., Oct.  2. 
Lancaster  County,  Pa.,  analysis,  Knerr  and  Brunner,  Am.  Cb.  J.,  vi,  413. 
Mercury.    Found  native  in  Louisiana,  E.  Wilkinson,  Am.  J.  Sc.,  xxix,  280. 
Metacinnabarite.    From  California  in  tetrabedral  crystals  like  spbalerito,  also  anal- 
ysis, S.  L.  Penfield,  Am.  J.  Sc.,  xxix,  452. 
Miargyritb.    Formation  artificially,  Doelter,  Zs.  Kr.,  xi,  39. 
Mica.    Varieties  from  Brancbville,  Conn.,  analyzed,  Rammclsberg,  Jabrb.  Min.,  ISSo, 

11,  225. 
Microlite.    Transparent  crystal  from  Virginia,  W.  E.  Hidden,  Am.  J.  Sc.  xxx,  82. 

Optically  isotrope,  Hintze,  Zs.  Kr.,  x,  86. 
MiLAUiTE.     Optical  examination,  Rinne,  Jabrb.  Min.,  1885,  ii,  1. 
Monazite.    Crystals  from  Cornwall  examined,  Miers,  Min.  Mag.,  vi,  64. 
Found  at  Middletown,  Conn.,  W.  N.  Rice,  Am.  J.  Sc,  xxix,  263. 
Sands  from  Brazil,  Gorceix,  Bull.  Soc.  Min.,  VUI,  32. 
MuijCOViTB.    Wakefield,  Canada,  analysis,  Gentb,  Am.  Phil.  Soc,  Pbilad.,  Oct  t 
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Natrolite.    From  Stempel,  near  Marburg,  crystallograpbic  exauimatioD,  Stadtliinder, 

JaUrb.  Min.,  1885,  ii,  113. 
Nkpaulitk.    lodia,  BhowD  to  be  tetrahedrite,  F.  R.  Mallet,  Records  Geo!.  Sarv.  ludia, 

xviii,  235. 
Nkpueute.    Results  of  accurate  measurement,  v.  Eokscbarow,  Miu.  Rueslaods,  ix, 

247. 
Nephrite.    JordansmiUil,  Silesia,  occurrence  and  composition,  Traube,  Jabrb.  Min. 

Beil.-Bd.,  ui,  412;  ib.,  1885,  n,  91;  see  also  Kenngott,  ib.,  i,  239. 

Tasmania,  analysis,  Bodewig,  Zs.  Kr.,  x,  86. 
NocKRiNE.    Chemical  investigation,  E.  Fischer,  Zs.  Kr.,  x,  270. 

OcTAHEDRiTE,    Biuncnthal,  Switzerland,  crystal  examined,  Ces^o,  Bull.  Soc.  Miu., 
vni,  396. 
Crystal  from  near  Oberhof,  Thuringia,  Lnedecke,  Zs.  Kr.,  x,  200. 
Occurrence  in  Dauphiny,  Groth,  Ber.  Ak.  Miinchen,  Kov.  7,  p.  396. 
Oligoclase.      Optical  examination,  Des  Cloizeaux  and  Pisani,  Bull.   Soc.  Min., 

vin,  6. 
OuviNE.    See  Chrtsolitb. 
Ortihte.    See  Allanite. 

Orthoclase.    Yar.  Adular,  crystals  with  new  planes,  Cathrein,  Zs.  ELr.,  xi,  113. 
Composite  crystal,  Zs.  Kr.,  x,  489. 
Yar.  Sanidine,  comparison  of  measurements  by  himself  and  by  Striiver,  v.  Koks- 

charow,  Min.  Russlands,  ix,  252. 
Crystals  in  druses  in  basalt,  Zepharovich,  Zs.  Kr.,  x,  601 ;  Ber.  Ak.  Wien,  xci,  158. 
Twin  crystals  from  Four-la-Brouque,  Puy  de  DOme,  Gonnard,  Bull.  Soc.  Min.,  viii, 

307. 
Chester  County,  Pennsylvania,  analysis,  Genth,  Am.  Phil.  Soc.  Philad.,  Oct.  2. 
Pseudomorph  after  leuoite,  Yesuvius,  Scacchi  Rend.  Ace.  Sc.  Napoli,  December; 
from  the  Erzgebirge,  Zs.  Geol.  Ges.,  xxxvii,  456. 

Parisite.    Note  on  a  large  crystal,  G.  de  Grandmaison,  Min.  Mag.,  vi,  123. 
Pectoute.    Lehigh  County,  Pennsylvania,  analysis,  Knerr  and  E.  F.  Smith,  Am. 

Ch.  J.,  VI,  411. 
Perofskite.    From  the  Wiesenthal,  Erzgebirge,  Saner,  Zs.  geol.  Ges.,  xxxvii,  445. 
Phenacite.    Crystals  from  El  Paso  County,  Colorado,  W.  E.  Hidden,  Am.  J.  Sc, 

XXIX,  249. 
Preiixite.    Occurrence  in  the  Erzgebirge,  Schalch,  Jahrb.  Min.,  Beil.-Bd.,  iv,  179. 
PuiLLiPSTTE.    From  Stempel,  near  Marburg,  crystallographic  description,  StadtlUnder, 

Jahrb.  Min.,  1885,  n,  122. 
PuLOOOPiTE.   Templeton,  Canada,  inclusions  studied,  Lacroix,  Bull.  Soc.  Min.,  viii,  99. 
PiNNOiTE.    New  borate  from  Stassfnrt,  Stante,  Ber.  d.  chem.  Ges.,  XYii,  1584, 1884. 
Plumbocalcite.    Examination  of  crystals  from  Scotland,  Lacroix,  Bull.  Soo.  Min., 

viii,  35. 
PoLYARSENiTE.    New  arseuiate  of  manganese  from  Sweden,  IgolstrSm,  Bull.  Soc. 

Min.,  VIII,  369;  the  same  examined  optically,  Bortrand,  ib.*  p.  374. 
PoLYBASiTE.    Terrible  Lode,  Clear  Creek  County,  Colorado,  analysis,  Genth,  Am. 

Phil.  Soc,  Philad.,  Oct.  2. 

1*RICEITE.      See  COLEMANITE. 

PROUSTITE.    Cryst.  monograph,  Rethwisch,  ^ahrb.  Min.,  Beil.-Bd.,  rv,  31. 
Pyrargirite.    Cryst.  monograph,  Rethwisch,  Jahrb.  Min.,  Beil.-Bd.,  rv.,  31. 
Pyrite.    Crystallographic  and  thermo-electric  characters.  Curie,  Bull.  Soc.  Min., 
viii,  127. 

Crystals  from  Dauphiny,  Groth,  Ber.  Ak.  MUnchen  Nov.  Ty  p.  378. 

Formation  artificially,  Doelter,  Zs.  Kr.,  xi,  30. 
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Pyroxene.  Var.  dioi^Bido^  Nordmark,  Sweden,  crystallograpliic  and  optical  exam- 
ination, Flink,  Oefv.  Ak.  Stockh.,  xni,  No.  2,  29. 

Crystal  of  diopside  from  Zermatt,  Streng,  Jahrb.  Miii.,  1885,  i,  238. 

Twin  crystals  in  rocks,  Fr.  Becke,  Min.  petr.  Mitth.,  vu,  96. 

Kelation  between  optical  characters  and  chemical  composition,  Doelter,  Jahrb. 
Min.,  1885, 1,  43. 

Minute  crystals  in  tachylyte,  Kroustchoff,  Boll.  Soc.  Min.,  vm,  85. 

Augites  from  the  Kaiserstuhlgebirge,  analyses,  A.  Knop,  Zs.  Kr.,  x,  58. 

Var.  diallage  in  gabbro,  analyses,  etc.,  Svedmark,  Ceol.  For.  F5rh.,  vu,  811. 

Fusion  experiments,  Becker,  Zs.  Qeol,  Qes.,  xxx\ii,  10. 

Quartz.    Remarkable  crystals  from  North  Carolina,  Q.  vom  Bath,  Zs.  Kr.,  x,  156, 475. 
Composite  crystals  from  Albermarle  County,  Va.,  W.  G.  Brown,  Am,  J.  Sc,  xxx, 

191 ;  O.  W.  Huntington,  Proo.  Amer.  Acad.  Sc,  June  10,  1885. 
Effect  of  pressure  on  rotatoiy  power,  Jannettaz,  BuB.  Soo.  Min.,  vni,  1G8. 
Variation  of  refractive  indices  with  heat,  Dufet,  ib.,  171. 

RuoDONiTE  (Eisenrhodonite)  firom  Wester  Silfberg,  Sweden,  analysis,  Weibull.  Min. 

petr.  Mitth.,  vUj  117. 

Crystals  described  from  P^jsberg  and  L&ngban,  Sweden,  G.  Flink,  Oefv.  Ak. 
Stockholm,  XLU,  6,  159,  June  10. 
RiPiDOLiTE.    Var  clinoohlore,  Mussa  Alp,  composition,  Jannasch,  Jahrb.  Min.,  i,  93. 
RuTiLB.    Binnenthal,  crystallographio  examination,  Rinne,  Jahrb.  Min.,  1885,  ii,20. 

Occurrence  in  granite,  M.  von  Miklnoho-Maclay,  Jahrb.  Min.,  1885,  n,  88. 

Saffloritb.    Analysis,  and  relation  to  smaltite,  L.  W.  McCay,  Am.  J.  Sc.,  xxu, 

369,  496. 
Sarkinitb.    New  manganese  arseniate  from  P^jsberg,  A.  SjSgren,  GcoL  For.  Forb., 

VII.  724. 

ScAFOLiTE.    Composition  of  group  discussed,  Bammelsberg,  Ber.  Ak.  Berlin^  xxx, 

589. 
ScoLEZiTE.    Pyroelectricity  described,  C.  Friedel  and  A.  de  Gramont,  Bull.  Soc.  Min., 

VIII,  75. 

Serpentine.    Var.  chrysotile,  Shipton,  Canada,  analysis,  E.  G.  Smith,  Am.  J.  Sc, 

xxrx,  32 ;  do.  TorreU,  Bull.  Soc.  Chim.,  xuu,  217. 
Penn.,  Keller,  Am.  Phil.  Soc,  Philad.,  Oct.  2. 
SiLFDERGiTB.     From  Wester  Silfberg,  Sweden,  analysis,  "Weibull,  Min.  petr.  Mitth., 

VII,  115. 
Silver.    Found  native  in  New  Jersey,  N.  H.  Darton,  Am.  J.  Sc,  xxx,  80. 
Spinel.    Etching  figures,  F.  Becke,  Min.  petr.  Mitth.,  vii,  224. 
Spodiosite.     Belation  to  wagDcrite,  A.  Sjogren.  Gcol.  For.  Forh.,  vii,  666. 
Spodumenb.    Black  Hills,  Dakota,  occurrence  of  large  crystals,  W.  P.  Blake,  Am. 

J.  Sc,  XXIX,  71. 
Staurolitb.    Analysis,  discussion  of  composition,  W.  Friedl,  Zs.  Kr.,  x,  366. 
Stephanite.    Description  of  a  crystal  from  Mexico,  G.  yom  Bath,  Zs.  Kr.,  x,  173. 
Stilbite.    Berks  County,  Pennsylvania,  analysis,  Davidson ;   do,,  Hoskinson  aD<l 

Brunner,  Am.  Ch.  J.,  vi,  414. 
Stilpnomelane.    Antwerp,  New  York,  analysis,  Genth,  Am.  PhQ.  Soc.  Philad.,  Oct.  2. 
Strontianite.     Strontian,  Argyllshire,  Scotland,  analysis.  Macadam,  Min.  Mag.,vi, 

173. 
Strengite.    Artificially  produced,  A.  de  Schulten,  C.  R.,  June  15. 
Struvite.     Crystals  from  Homburg,  Kalkowsky,  Zs.  Kr.,  Xl,  1. 
SvANBERGiTB.    Occurrcuce  at  Horrsjoberg,  Sweden,  Igelstrom,  Bull.  Soc.  Min.,  Vffl, 

424. 
Synadelphitb.    Full  description,  Ej.  Sjogren,  Zs.  Kr.,  x,  143, 
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Tbtradtmitb.    CompoBition  disciiBsecl,  F.  A.  Gcnth,  Am.  Phil.  Soc.  Pliilail.^  Oct.  2. 
Tktrahedrite.    Crystals  &om  Colorado,  Liweh,  Zs.  Er.,  x,  488. 

Lake  City,  Colo.,  analysis,  Genth,  Am.  Phil.  Soc.  Philad.,  Oct.  2. 
TiBMANNTTB.    From  Utah,  in  tetrahedral  crystals  (like  sphalerite),  also  analysis,  S.  L. 

Penfield,  Am.  J.  So.,  xxiz,  449. 
Tin,  nativb.    From  New  South  Wales,  with  platinnm,  etc.,  F.  A;  Genth,  Am.  Phil. 

Soc.  Philad.,  Oct.  2. 
TiTANiTB.    From  Lewis  County,  New  York,  apparent  cleavage  doe  to  twinning,  G. 
H.  Williams,  Am.  J.  Sc,  xxnc,  486. 
Occorrence  (and  analysis)  with  other  minerals  in  the  District  of  Columbia,  G.  P. 

Merrill,  Proc.  U.  8.  Nat.  Mus., 351, 1885. 
Lehigh  County,  Pennsylvania,  analysis,  Knerr  and  £.  F.  Smith,  Am.  Ch.  J.,  vi, 

412. 
Statesville,  N.  C,  analysis,  Genth,  Am.  Phil.  Soc.  Philad.,  Oct.  2. 
Topaz.    Crystal  from  Alabaschka  in  the  Ural,  Griinhut,  Zs.  Kr.,  x,  263. 

Discussion  of  paper  by  Griinhut  (Zs.  Kr.,  ix,  113),  with  additional  lists  of  angles,. 

Y.  Kokscharow,  Min.  Russlands,  ix,  97. 
Urals,  crystals  with  vicinal  planes,  etc.,  P.  J.  Wiik,  Oefv.  Finsk.  Vet.  Soc,  xxvii. 
Pyro-electricity,  Friedel  and  Curie,  Bull.  Soc.  Min.,  vm,  16. 
Stoneham,  Me.,  examination,  also  of  alteration  products,  F.  W.  Clarke  and  J.  S. 
Diller,  Am.  J.  Sc.,  xxix,  378;  analysis,  Genth,  Am.  Phil.  Soc.  Philad.,  Oct.  2. 
ToURBCAUKE.    Investigation  of  Pyro-electricity,  Biecke,  Nachr.  k.  Ges.  Wiss.  Guttin- 

gen,  Dec.  30,  p.  405. 
Tridymite.    Crystals  from  Krakatau,  G.  vom  Rath,  Zs.  Er.,x,  174. 
TuRQUOis.    General  description,  von  Kokscharow,  Min.  Russlands,  ix,  83. 

Pseudomorph  after  apatite,  G.  £.  Moore  and  V.  von  Zepharovich,  Zs.  Kr.,  x,  240. 

UiNTAHiTE.    A  variety  of  asphaltum  from  the  Uintah  Mountains,  Utah,  W.  P.  Blake, 

£ng.  Sl  Mining  J.,  Deo.  26. 
Uraninite.    Found  in  Black  Hills,  Dakota,  L.  W.  Stillwell,  Am.  J.  Sc,  xxx,  82. 

Yanadinite.    Crystals  from  New  Mexico,  analyzed  and  described,  F.  A.  Genth  and  G. 

vom  Bath,  Zs.  Kr.,  X,  4(50 ;  Am.  Phil.  Soc.  Phila.,  April  17. 
Wanlockhead,  Scotland,  Analysis,  Genth,  Am.  Phil.  Soc.,  Phila.,  Oct.  2. 
VESUViAiaTE.    Discussion  of  measurements  by  himself,  Zepharovich,  and  others,  with 

lists  of  calculated  angles,  N.  Kokscharow,  Miss  Busslands,  ix,  150. 

Wad.    From  Wester  Silfberg,  Sweden,  analysis,  WeibuU,  Min.  petr.  Mitth.,  vii. 

Xbnotime.  Crystals  from  El  Paso  County,  Colorado,  W.  £.  Hidden,  Am.  J.  Sc,  xxix, 
249. 

Zeolites.  Discussion  of  the  optical  properties,  pyrognostics,  Slc,  of  the  various 
species  of  the  group  with  a  view  to  developing  the  methods  of  distinguishing 
between  them,  Lacroix,  Bull.  Soc.  Minn.,  viii,  321. 

Zircon.  Crystal  with  iP  from  Burgess,  Canada,  W.  E.  Hidden,  Am.  J.  Sc.  xxix,  250. 
Chemical  examination,  Linnemann,  Ch.  News,  lui,  220, 233, 240. 

EXPLANATIONS  OF  ABBREVIATIONS  EMPLOYED. 

Am.  Ch.  J, — American  Chemical  Journal,  Baltimore. 
Ann.  Ch.  Phya, — Annales  de  Chimie  et  de  Physique,  Paris. 
Am.  J.  So. — ^American  Journal  of  Science,  New  Haven. 
Ann.  Min. — Annales  des  Mines,  Paris. 

Am.  Phil.  8oo.  Philad. — American  Philosophical  Society  of  Philadelphia.   Proceedings. 
Ber.  Ah.  Berlin. — Sitzungsberichte  dor  kais.  preiisH.  Akailemie  der  Wisscuschaften, 
Berlin. 
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Ber.  Ale,  Afitncfccn.— Sitzungsberichte  der  kaia  bayorischen  Akademie  der  Wiasenschaf- 

ten,  Munich. 
Ber.  Ak.  ^ncn.—Sitzuiigsboriclite  der  kais.  Akadeinie  der  Wisseiiscbaften,  Vienna. 
Ber.  d.  cheni.  Ges. — Bericbte  der  doutscben  cbemiscben  Gesellscbaft,  Berlin. 
BolL  Com,  Geo?.— -Bolletino  Comitato  Geologico  d*  Italia,  Rome. 
Bull,  Cal.  Acad.  .Sc— Bnlletin  of  the  California  Academy  of  Science. 
Bull,  Soc.  Ch. — Bulletin  de  la  Sooi6t6  cbimique,  Paris. 
Bull,  Soc,  3fiit.— Bulletin  de  la  Soci6t6  min6ralogiqne  de  France,  Paris. 
Ch.  Xeica, — Cbcniical  News,  London. 

C.  Ik. — Comptos  Rondus  de  TAcad^inio  des  Sciences,  Paris. 
£ng,  Miv.  J. — Engineciiug  and  Mining  Jonrnal,  New  York. 
Oeol.  For.  Fiirh. — Geologiska  Forening  i  Stockholm  Forbandlingar. 
Jahrh.  geol.  Reichs.  — Jahrbncb  des  k.  k.  geologischen  Reichsanstalt,  Vienna. 
Jahrb.  i/in.— Nenes  Jabrbuch  fiir  Mineralogie,  etc. 

Jaum.  Am.  Ch.  Soc. — Journal  of  the  American  Chemical  Society,  New  York. 
J.  PhjfH. — Journal  de  Physique,  Paris. 
Min,   Mag. — Mincralogicfil  Magazine  and  Jonrnal  of  the  Mineralogical  Society  of 

Great  Britaiu. 
Min,  peir.  Miith. — Mineralogiscbe  und  petrographische  Mittbeilnngen  gesammeltyon 

G.  Tschorraak,  Vienna. 
N,  Y.  Acad.  Sci. — New  York  Academy  of  Sciences. 

Oefv,  Ak,  Stockh, — Oefversigt  af  k.  Vet.    Akad.  Forbandlingar,  Stockholm. 
Wied.  Ann, — ^Annaleu  der  Physik  und  der  Chemie,  Wiedemann,  Leipzig. 
Zs.  geol.  Gea. — Zeitscbrift  der  deutschon  geologischen  Gesellschaft,  Berlin. 
Zs,  gesammt  fFw*.— Zeitscbrift  fiir  die  gesammt^on  Wissonscbaften,  Halle. 
Ze.  Kr, — Zeitscbrift  iUr  Krystallograpbio,  etc. 
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I.  ^Mineralogical  Works. 

Brezina,  a.  Die  MeteoriteuBammlung  des  k.  k.  mineralogiscbon  Hofkabinotes  in 
Wien  am  1.  Mai  1885.    pp.  151-27G,  with  3  plates  (Jiihrb.  gool.  Roicbsanst-alt,  vol. 

XXXV). 

Groth,  Paul.  Physikaliscbe  Krystallograpbio  und  Einleitung  in  die  krystallo- 
grapbische  Kenntniss  dor  wicbtigeren  Substanzen.  2te  Anflage.  710  pp.  8vo. 
Leipzig,  1885. 

Hanks,  H.  G.  Fifth  Annual  Report  of  the  State  Mineralogist  of  California,  235  pp., 
8vo.    Sacramento. 

Hatlb.     Die  Minerale  des  Herzogtbums  Stciemiark,  Graz. 

Haushofer,  K.  Mikroskopischo  Reactionen.  Eine  Anloitung  zur  Erkennnng  ver- 
scbicdener  Elemente  nnd  Vorbindnngen  nnter  dem  Mikroskop  als  Supplement  ra 
den  Methoden  der  qnalitativen  Analyse.    Braunschweig. 

IliRsciiWALD,  J.  Das  mineralogiscbe  Museum  dor  kgl.  tcchniscbon  Hochscbnle  Ber- 
lin.   243  pp.    8vo.    Berlin. 

Hussak-Smith.  The  Determination  of  Rock-forming  Minerals,  by  E.  Hussak ;  trans- 
lated by  E.  G.  Smith.    233  pp.    8vo.    New  York. 

KoKSCHAJROW,  N.  VON.    Mineralogie  Russlands.    Vol.  ix,  pp.  81-272.  •      • 

NAUMAifN-ZiRKEL.  Elemente  der  Mineralogie  begrilndet  von  Carl  Friedrich  Nan- 
mann.  Zwulfto  vollstandig  neu  bearbeitete  uiui  organzte  Auflage  von  Ferdinand 
Zirkel.    782  pp.  8vo.  Leipzig. 
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RoSKKBUSCH,  H.  Mikroskopiscbe  Physiograpliie  der  Mineralien  nnd  Gesteine.  Ein 
HOlfabucb  boi  mikroskopiscbeu  GestoiiiBStndion.  I.  Band.  Die  petrograpbiscb 
wlcbtigen  Mineralien.    Zweite  gliDzlicb  nmgcarbeitete  Auflage.    Stattgart. 

TSCHKRMAK,  G.  Lobrbacb  der  Mineralogio.  2te  Aaflage.  597  pp.  8vo.  Vienna, 
1885. 

II. — Memoirs  of  a  general  oharacier^  chUfly  phynoaL 

Beckb,  F.    Aetzversacbe  an  Mineralien  der  Magnetitgrnppe.    Min.  petr.  Mittb.,  vn, 

200. 
Beckenxamp,  H.    Zar  Bestimmng  dor  Elasticitutsconstanten  von  Krystallcn.    Zs. 

Kr.,  X,  41. 
Beckkr,  a.    Ueber  die  Scbmelzbarboit  doa  koblonsanren  Kalkes.    Min.  petr.  Mittb., 

vu,  122,  256. 
Bektrand,  E.    Nonvolles  dispositions  dn  microscope  permettant  de  mesurer  V^cnrie- 

ment  des  axes  optiqnes  et  les  indices  de  rtffraction.    Bali.  Soc.  Min.,  vin,  377. 
Snr  la  mesare  des  indices  do  refraction  dcs  616ment8  microscopiqnes  des  rocbes. 

Ibid,y  p.  426. 
Blasius,  £.    Zersetznngsfignren  an  Krystallen.    Zs.  Kr.,  x,  221. 

Die  Ansdebnnng  der  E^stalle  dnrcb  die  Wiirme.    Zs.  Kr.,  xi,  140. 
Brauns,  R.    Einige  Beobacbtangen  und  Bemerknngen  znr  Benrtbeilnng  optiscb 

anomaler  Krystalle.    Jabrb.  Min.,  i,  96. 
Cross  and  Hillebrakd.    Contributions  to  tbe  Mineralogy  of  tbe  Rocky  Mountains, 

by  Wbitman  Cross  and  W.  F.  Hillebrand,  113  pp.,  8vo.,  wltb  1  plate.    (Bnlletin 

of  tbe  U.  S.  Geol.  Survey,  No.  20.) 
CURIB,  p.    Sur  la  formation  des  cristaux  et  sur  les  constantes  capillaires  de  leurs  faces. 

Bull.  Soc.  Min.,  vin,  145. 
Dana,  E.  S.    A  Crystallograpbic  Study  of  tbe  Tbinolit6  of  Lake  Labontan,  28  pp., 

8vo,  with  3  plates.    (Bulletin  of  tbe  U.  S.  GeoL  Survey,  No.  121) 
Danker,  J.    Experimentelle  Priifung  der  aus  den  FresneVscbon  Gesetzen  der  Dop- 

pelbreebung  abgeleitelen  Gcsetze  dor  Totalreilexion.    Jabrb.  Min.,  Boil.  Bd. 

IV,  pp.  241-290. 
DoELTER,  C.    Ueber  die  Abbiingigkeit  der  optiscben  Eigeuscbafton  von  dor  cbem- 

iscben  Zusammensetzung  belm  Pyroxen.    Jabrb.  Min.,  i,  43. 
DuFKT,  H.    Rocbercbes  oxp^rimentales  sur  la  variation  dcs  indices  de  refraction  sous 

riniluence  de  la  cbaleur.    Bull.  Soc.  Min.,  vni,  176. 
Sur  la  loi  do  Gladstone  et  la  variation  de  riodico  moldculairo.    Ihid.f  viii,  406. 
Irving  and  Vanhise.     Secondary  enlargement  of  mineral  fragments  in  certain 

rocks,  56  i)p..  8vo,  witb  6  plates.     (Bulletin  of  tbe  U.  S.  Geol.  Survey,  No.  8.) 
Lacroix,  a.    Sur  le  diagnostic  des  z^olitbes  en  Tabsence  de  formes  cristallines  d6- 

terminables.    Bull.  Soc.  Min.,  vin,  321. 
Lehmann,  O.    Mikfokrystallograpbiscbe  Untersucbungen,  x,  321. 
LiEBisCH,  H.    Ueber  die  Totalreflexion  an  doppeltbrecbendon  Krystallen.    Jabrb. 

Min.,  II,  181. 
Mallard,  E.    Sur  la  tb^rie  des  macles.    Bull.  Soc.  Min.,  vui,  452. 
M  Ogge,  O.    Zur  Kenntniss  def  durcb  secundare  Zwillingsbilduug  bewirkten  FlUcbcn- 

Verscbiebungen.    Jabrb.  Min.,  n,  44. 
Rkickr,  E.    Ueber  die  Pyro-elektcicitat  des  Turmalins.     Nacbr.  k.  Ges.  Wiss.    Got- 

tiufeen,  Dec.  30,  1885,  p.  405. 
SciiRAUF,  A.    Ueber  die  Azimutbdifferonz  doppeltbrecbender  Strablen.    Beobacb 

tungon  am  Calcit.    Zs.  Kr.,  xi,  5. 
VoiGT,  W.*    Brklurung  der  Farbencrscbeinung  pleocbroitscber  Krystalle.    Jabrb. 

Min.,  I,  119. 
None  Bestimmungen  dor  ElasticitUtsconstantcn  Hlr  St^insalz   und   Fliisspalb 

Ibid,,  Beil.-Bd.  iv,  22a 
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Websky,  M.    Ueber  die  Ein-  und  Mehrdentigkeit  dor  FuDdamental-Bcjgen-Com* 
ploze  flir  die  Elemente  monoklinischer  Erystall-Gattangen.    Jabrb.  Min.^  i,  79. 

WuLPF,  L.    WachseD  der  Krystalle  nur  durch  Jnxtaposition  neucr  Molekeln.    Zs.  Kr., 
x,374. 
Krjstallisation  to  Bewegong.    Zs.  Kr,,  xi,  120. 

Wyrouboff,  G.    Quelqnes  consid^atioBS  snr  risomerie  ot  le  polymorpbisme.    BnlL 
Soc.  Min.,  vui,  398. 

NECROLOGY  OF  MINERALOGISTS :  1885. 

E.  E.  ScuMiD.— Bom  May  22, 1815,  at  Hildbarghausen ;  died  at  Jena  Febroary,  1885; 
for  many  years  professor  at  Jena.  His  work  was  largely  in  geology,  bnt  he  made 
many  oontribntions  to  mineralogy,  chiefly  of  a  chemical  natnre. 

Benjamin  Shjjman. — Bom  December  4,  1816;  died  January  14,  1885;  professor  of 
chemistry  in  Yale  College,  New  Hiiven,  Conn.  He  was  an  editor  of  the  American 
Journal  of  Science  for  nearly  fifty  years ;  author  of  works  on  chemistry  and  physics 
and  of  many  papers  upon  American  mineraLs,  especially  the  minerals  of  the  West- 
em  States  and  Territories 
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By  John  Belknap  Mabcott. 


INTBODUCTOBY  NOTE. 

The  same  general  plan  has  been  followed  as.  last  year,  although  the 
scope  of  the  work  has  been  somewhat  enlarged  so  as  to  include  also  re- 
views and  bibliographic  notices  of  palseontologic  works ;  mere  mentions 
of  works  by  title  have  not  been  referred  to.  I  have  experienced  some 
difficulty  in  getting  hold  of  all  the  recent  publications  in  time  for  inser- 
tion in  this  record,  and  there  are  doubtless  some  omissions.  I  shall  be 
much  obliged  if  those  who  notice  them  will  call  my  attention  to  them 
so  that  they  may  be  inserted  next  year.  I  wish  to  thank  all  those  who 
have  kindly  aided  me  in  collecting  this  material,  and  especially  Mr.  H. 
M.  Ami,  of  the  Canadian  Survey,  and  Mr.  C.  E.  Beecher,  of  the  New 
York  State  Museum  at  Albany. 

Aldbich,  T.  H. — ^Notes  on  the  Tertiary  of  Alabama  and  Mississippi 
with  descriptions  of  new  species.  Jour.  Cincinnati  800.  Nat.  Hist.y 
vol.  vin,  pp.  145-153,  pis.  ii,  iii  (pars).    July,  1886.    Cincinnati. 

Describes  and  illustrates  a  number  of  new  species  from  the  Eocene ; 
mostly  from  the  Red  BluflF  formation  of  the.Vicksburg  group.  Solecur- 
tus  vicJcsburgenHSy  Murex  {Pteronotus)  angelusj  Pleurotoma  (Surcula)  longi- 
forma^  P.  Reilpriniy  P.  anita^  Turbinella  (Caricella)  reticulata^  Cansis 
{Semicassis)  shuhutensis,  8trombu8  {Canarium)  Smithiij  Scaphander  primuft, 
Triton  {Simpulum)  conradianus,  Buccinum  vickshurgensiSj  Contis  (Conor- 
his)  alatoideuSj  Fasciolaria  jacJcsoncnsiSy  Turritella  hellifera^  Cerithium 
Langdoni^  Triforis  americanuSj  Fusus  pearlensis^  Scalar ia  Whitfieldi^ 
Camdaria  hrevidentata^  C.  dubia. 

Aldbich,  T.  H. — ^Notes  on  Tertiary  Fossils,  rare,  or  little  known.  Jour. 
Cincinnati  Soo.  Nat.  Histy  vol.  vni,  pp.  153-155,  pi.  iii  (pars).  July, 
1885.    Cincinnati. 

These  illustrated  notes  on  Eocene  shells  are  given  with  the  hope  of 
correcting  some  errors,  shedding  light  ui)on  obscure  forms  and  record- 
ing the  European  species  mentioned.  The  author  intends  to  continue 
them  with  notes  on  synonomy. 

713 


714  SCttKTtt'tC   RECOftD  J^Ott  18S6. 

Aldbigh,  T.  H. — Observations  upon  the  Tertiary  of  Alabama.  Amer. 
Jour.  Sci.j  3d  ser.,  vol.  xxx,  pp.  300-308.  October,  1885.  New 
Haven. 

The  results  of  a  personal  examination  of  the  Tertiary  of  Alabama 
are  given  so  fiu*  as  is  necessary  to  reply  to  Dr.  Meyer's  papers ;  his 
quotations  and  views  are  also  criticised  and  corrected.  {See  Meyer, 
Otto.) 

Ami,  H.  M. — List  of  Fossils  firom  Ottawa  and  Vicinity.  Ottawa  Field 
Naturalists*  Club  Trans.j  No.  5,  vol.  n,  No.  i,  pp.  54-62.    1884.    Ottawa. 

Gives  lists  of  fossils  from  the  following  formations:  Cambro-Silorian 
system,  Ohazy  formation.  Bird's  Eye  and  Black  Biver  formation,  Tren- 
ton formation,  TJtica  formation, — Post-Tertiary,  Leda  clay,  and  Saxi- 
cava  sand,  allaviam  (shell  marl  deposit). 

Ami,  H.  M. — Additional  Notes  on  the  Geology  and  Palaeontology  of  Ot- 
tawa  and  Vicinity.  Ottawa  Field  Naturalists^  Club  Trans.j  No.  C,  vol. 
II,  No.  ii,  pp.  251-259.    1885.    Ottawa. 

Anon. — ^The  Oldest  Air-breathers.  Pop.  Sci.  Monthly^  vol.  xxvn,  pp. 
395-400,  figs.  1-5,  and  pp.  397,  399,  and  400.    Jnly,  1885.    New  York. 

An  account  of  the  oldest  fossil  insects;  the  facts  and  illustrations  are 
borrowed  from  the  French  and  English  scientific  journals. 

Anon. — Proceedings  of  the  section  of  Geology  and  Geography.  Science^ 
vol.  VI,  No.  136,  p.  220.    1885.    Cambridge. 

Science^s  report  of  the  proceedings  of  the  meeting  of  the  A.  A.  A.  S. 
at  Ann  Arbor. 

Three  discoveries  of  fossils  were  announced.  Prof.  N.  H.  Winchell 
brought  from  the  pipe-stone  quarry  of  Minnesota  a  contorted  trilobite  of 
the  Paradoxides  type  and  slabs  of  sandstone  covered  with  round  x)hos- 
phatic  brachiopods  referred  provisionally  to  Lingula.  Prof.  W.  B. 
Dwight  reported  the  discovery  of  a  unique  Potsdam  locality  one  mile 
northwest  of  Vassar  College  and  in  the  Wappingcr  limestone  belt. 
Prof.  J.  D.  Dana  exhibited  Silurian  fossils  taken  at  Canaan,  N.  Y.,  from 
the  sparry  limestone  of  Emmons,  a  member  of  his  original  Taconic  sys- 
tem as  first  defined  by  him  in  1842.  Prof.  James  Hall  said  that  the 
existence  of  Silurian  fossils  in  these  rocks  was  claimed  and  admitted 
forty  years  ago,  and  Prof.  N.  H.  Winchell  argued  that  Emmons's  later 
use  of  the  title  "Taconic,''  in  which  he  applied  it  to  certain  rocks  in 
New  York,  now  known  to  be  pre-Silurian,  entitled  the  name  to  a  place 
in  stratigraphic  nomenclature. 

Bain,  Francis,  and  Dawson,  J.  W.  (Sir).— Notes  on  the  Geology  and 
Fossil  Flora  of  Prince  Edward  Island.  Canadian  Rec.  Sci.,  vol.  i 
(1884-'85),  pp.  154-161,  figs.  1  and  2,  on  pp.  ICO  and  161.  1885. 
Montreal. 
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CommuDicated  to  the  Royal  Society  of  Canada  at  its  meeting  in  Ot- 
tawa, May,  1885.  Sir  William  Dawson  describes  the  new  species  Wal- 
chia  imbricatula  from  the  Trias;  Sir  William  concludes  that  Mr.  Bain's 
lower  series  is  distinctly  permo-Carboniferous ;  that  its  extent  is  con- 
siderably greater  than  was  supposed  in  1871 ;  that  there  is  a  well  char- 
acterized overlying  Trias,  and  that  the  intermediate  series,  whether 
Permian  or  Lower  Triassic,  is  of  somewhat  difficult  local  definition ;  but 
that  its  fossils,  so  far  as  they  go,  lean  to  the  Permian  side. 

Beegheb,  C  E.— List  of  Species  of  Fossils  from  an  Exposure  of  the  Utica 
slate  and  associated  rocks  within  the  limits  of  the  city  of  Albany. 
Thirty-sixth  Rep.  New  York  State  Mus.  Nat.  Hist.j  p.  78.  1884.  Al- 
bany. 

Billing  s,  W.  R. — Two  new  species  of  Crinoids.  Ottawa  Field  Natural- 
ists^ Club  Trans.y  No.  C,  vol.  ii,  No.  ii,  pp.  248-250,  i>l.  i.  1885.  Ot- 
tawa. •■ 

Describes  and  figures  Archaeocrinus  desideratus  and  Euspirocrinus 
obconicus  from  the  Trenton. 

Billings,  W.  E. — Beport  of  the  PalaK)ntological  Branch.  Ottawa  Field 
Naturalists^  Club  Trans.,  No.  G,  vol.  n,  No.  ii,  pp.  259-262.  1885.  Ot- 
tawa. 

A  large  number  of  additions,  hitherto  not  recorded,  are  mentioned 
from  the  Cambro-Silurian  rocks  about  Ottawa. 

Bbitton,  N.  L. — Cretaceous  Plants  from  Stateu  Island.  Traris.  N.  T. 
Acad.  8ci.j  vol.  V,  1885-^86,  pp.  28-29.    November,  1885.    New  York. 

Notes  the  discovery  by  Messrs.  H.  Uollick,  W.  T.  Davis,  and  himself 
of  fossil  leaves  in  the  Cretaceous  clays  at  Kreischerville,  Staten  Island. 
The  specimens  were  obtained  from  a  stratum  of  lignitic  clay  about  18 
inches  in  thickness,  and  included  angiosperms  and  conifers. 

Bbitton,  N.  L.,  and  Hollick,  Arthur. — Leaf-bearing  Sandstones  on 
Staten  Island,  Now  York.  Trans.  N.  Y.  Acad.  Sci.,  vol.  ni,  1883-'84, 
pp.  30, 31.    1885.    New  York. 

Dr.  Britton  considers  the  sandstones  of  Cretaceous  age,  although  the 
fossils  are  insufficient  for  proper  determination.  Similar  fossilifierous 
sandstones  occur  on  the  beaches  about  Glen  Cove,  Long  Island,  and 
vicinity. 

Bbongniabt,  Charles. — Les  Insectes  Fossiles  des  Terrains  Primaires, 
Coup  d'oeil  rapide  sur  la  faune  entoraologique  des  terrains  pal^o- 
zoiques.  Bulletin  de  la  Soci6tc  des  Amis  des  Sciences  Naturelks  de 
Rouen,  3®  s^rie,  Vingt  et  unieme  ann^e,  1**  semestre,  1885,  pp.  50- 
Ql^,  pis.  i-iii.    1885.    Eouen. 

American  as  well  as  European  forms  are  discussed  in  this  review  of 
Palaeozoic  insects.  Some  new  forms  are  named,  but  they  are  all  from 
Commentry. 
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BuoNGNiART,  CHARLES. — TLc  Fossil  lusects  of  the  Primary  Bocks :  A 
Eapid  Survey  of  the  Entomological  Fauna  of  the  PalaM)zoic  Period. 
Geol.  Mag.j  Neic  Series^  Decade  III,  vol.  ii,  pp.  481-491,  pi.  xii.  Kovem- 
ber,  1885.    London. 

Translated  and  read  before  the  Manchester  Geological  Society,  Octo- 
ber 6, 1885,  by  Mark  Stirrup,  F.  G.  S.,  Hon.  Sec.  Revised  and  reprinted 
by  permission  of  the  author  and  translator,  with  a  x)late  from  the  Bul- 
letin de  la  SocUi6  des  Amis  des  Sciences  Naturelles  de  Bouen  (ann^, 
1885, 1®'  semestre).  The  article  contains  discussions  of  the  American  sis 
well  as  of  the  European  forms. 

Call,  R.  E. — On  the  Quaternary  and  recent  Mollusca  of  the  Great 
Basin,  with  descriptions  of  new  forms.  Introduced  by  a  sketch  of 
the  Quaternary  Lakes  of  the  Great  Basin,  by  G.  K.  Gilbert.  Bull. 
U.  8.  OeoL  Surv.j  No.  11,  pp.  1-66,  pis.  i-vi.    1885.    Washington. 

Gives  a  systematic  catalogue  of  the  recent  and  Quaternary  shells 
of  the  Great  Basin,  a  discussion  of  their  environment  and  geographic 
and  chronologic  distribution,  and  concludes  (1)  that  the  recent  and  the 
fossil  mollusca  are  predominantly  limnaeid,  a  biologic  expression  of  cli- 
mate^ (2)  that  the  fossil  fauna  is  more  variable  than  the  recent;  in  the 
Lahontan  area  being  characteristically  limnaeid  (represented  by  Pom- 
pholyx  effusa)y  and  in  the  Bonneville  area  rissoid  (represented  by  Amni- 
colaporata  and  A.  cincinnatiensis);  (3)  that  increase  in  salinity  finds  a 
biologic  expression  in  depauperation,  in  lessened  abundance,  and  in 
extinction  when  the  waters  become  briny ;  (4)  that  the  oscillations  of 
the  lakes  are  coupled  with  varying  abundance,  and  with  varying  size  of 
shells  as  a  biologic  expression  of  climate. 

Limnophysa  bonnevillensis^  from  the  Bonneville  Lake  beds,  is  the  only 
new  fossil  species  described. 

Carpenter,  P.  H. — Further  Remarks  upon  the  Morphology  of  the 
Blastoidea.  Annals  and  Ma{fassine  of  Natural  History^  5th  ser.,  vol. 
XV,  pp.  277-300,  fig.,  p.  293.    April,  1885.    London. 

An  answer  to  and  a  criticism  of  Mr.  G.  Ilambach's  article  entitled 
"  Contribution  to  the  Anatomy  of  the  Genus  Pentremites,  with  Descrip- 
tions of  New  Species."  Trans,  Saint  Louis  Acad.  Sci.,  vol.  rv,  No.  i, 
1881,  pp.  145-160,  pis.  A  and  B. 

Clarke,  J.  M. — A  Brief  Outline  of  the  Geological  Succession  in  Ontario 
County,  New  York,  to  accomi>any  a  fnap.  Rep.  State  Oeologist  for 
1884,  pp.  9-22.    1885.    Albany. 

Gives  lists  of  fossils  occurring  in  the  different  Devonian  formations. 

Clarke,  J.  M. — On  the  Higher  Devonian  Faunas  of  Ontario  County. 
New  York.  Bull.  U.  S.  Geol.  Survey,  No.  10,  pp.  1-86,  pis.  i-iii.  1885, 
Washington. 
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Twenty-six  new  species  of  invertebrates  are  described  in  tliis  paper, 
which  is  divided  under  the  following  heads,  viz : 

(1)  Bibliography  of  the  formations  here  discussed,  viz,  the  Genesee, 
the  Naples,  the  Portage,  and  the  High  Point  Chemung  rocks  of  New 
York. 

(2)  The  Petrographic  and  Palroontologic  Characters  of  the  Genesee 
Beds. 

(3)  Review  of  the  Fauna  and  Flora  of  the  Genesee  Shales.  Here  the 
following  new  species  are  described :  Ooniatites  nodifer^  Beyrichia  Da- 
gorij  Ooniatites  astartCy  Orthoceras  Stebos,  0.  Mephisto,  0.  Aamodetis, 
Platyostoma  Belialy  Loxonenia  (!)  Moloch^  Modiomarpha  (!)  CJiemoSy  Spiri- 
fera  BelphegoTy  S.  Pluto^  Leiorynchus  (!)  Hecate. 

(4)  The  Petrographic  and  Palaeontologic  Characters  of  the  Naples 
Beds. 

(5)  Review  of  the  Fauna  and  Flora  of  the  Naples  Beds.  Here  the 
following  new  species  are  described :  Ceratiocaris  simplex^  C.  Beeclierij 
Echinocaris  Whitfieldiy  Ooniatites  Lutheriy  Orthoceras  a^culoideSj  0.  On- 
tarioj  0.  Jilosum,  Belleroplum  ifhcisuSj  Trochvs  (PaUeotrochus)  precursory 
Platyostoma  (f )  minutissimumy  Loxonema  NoCy  Hyolithes  Napolis,  Lingula 
triquetray  Aulopora  annectens. 

(6)  The  Petrographic  and  Palaeontologic  Characters  of  the  Portage 
Beds. 

(7)  A  List  of  the  Fossils  occurring  in  the  Genesee,  Naples,  and  Portage 
Beds  of  Ontario  County,  with  the  names  of  species  heretofore  identified 
from  the  horizons  elsewhere  in  the  State  of  New  York,  but  not  as  yet 
known  within  this  district.  From  these  tables  he  concludes  that  the 
Naples  shales  have  no  such  palseontologic  relation  to  the  rocks  of  the 
Chemung  period  as  to  justify  the  union  of  them  with  these  rocks ^  that 
their  fauna  and  flora  is  more  closely  allied  to  those  of  the  Hamilton 
shales,  and  that  therefore  these  beds  are  to  be  regarded  either  as  con- 
stituting the  upi)ermost  member  of  the  Hamilton  period  or,  together 
with  the  Genesee  shales,  representing  a  distinct  geological  epoch.  The 
more  probable  conclusion  is  that  these  two  groups  of  strata  represent 
the  epoch  of  the  lower  Upper-Devonian  in  Western  New  York. 

(8)  Fauna  of  Chemung  Beds  at  High  Point.  It  is  unfortunate  that 
six  of  the  new  species  described  are  not  illustrated  in  any  manner. 

Claypole,  E.  W. — On  the  Vertical  Range  of  certain  Fossil  Species  in 
Pennsylvania  and  New  York.  Amer.  Naty  vol.  xix,  pp.  644-654. 
July,  1885.    Philadelphia. 

(1)  Remarks  on  certain  criticisms  by  Prof.  James  Hall,  of  Albany,  in 
the  preface  to  volume  G7  of  the  Pennsylvania  reports,  on  the  paloeonto- 
logical  portion  of  the  work  in  the  volume.  Mr.  Claypole  states  that 
there  is  no  doubt  that  in  Perry  County  spirifers,  unbroken  and  with  both 
valves  in  contact,  are  found  about  1,000  feet  above  red  sandstone  beds 
holding  the  scales  of  Holoptychius  or  Bothriolepis  or  both.  (2)  The  au- 
thor states  that  Spirifera  disjunctay  8,  mesocostaliSy  S.  inesostrialisy  though 
evidently  characterizing,  probably,  in  some  placeS|  by  theic  Qib\SLivQi»:ci<!^^ 
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certain  zouos,  are  not  by  any  means  limited  to  these  zones,  but  invade 
each  other's  territory  to  an  undefined  extent;  and  that  Spirifera  iwtU 
occurs  in  Middle  Pennsylvania  higher  than  the  Portage  group  in  the 
Chemung  proper,  and  in  company  with  S.  nieaocosialis  (!)  (3)  The  author 
doubts  whether  there  is  any  distinct  character  by  which  Orthis  tuUknm 
can  be  separated  from  0.  impressa,  and  he  states  on  Professor  Williams's 
authority  that  there  is  in  New  York  an  Orthis  which  cannot  be  distin- 
guished from  0.  tulUensiSj  occurring  not  at  200  ieet  only,  but  at  a  yet 
greater  height  (less  than  500  feet)  above  the  Genesee  shale.  (4)  The 
author  states  that  there  is  no  doubt  that  Haly sites  catenulattut  occurs 
in  the  Lower  Helderberg  limestone  at  the  place  mentioned  by  Profl  I. 
C.  White,  and  that  there  is  no  doubt  as  to  the  stratigraphical  position 
of  the  bed  in  which  it  occurs.  (5)  The  author  concludes  that  all  at- 
tempts to  confine  the  range  of  species  within  certain  arbitrary  limits 
are  attempts  that  are  not  likely  to  succeed,  and  that  the  artificial  sys- 
tems of  palaeontology  which  have  been  constructed  by  the  faithful,  earn- 
est, and  devoted  labors  of  the  students  of  the  science  are  but  tempo- 
rary. 

Cooper,  J.  C. — On  Fossil  and  Subfossil  Land  Shells  of  the  United 
States,  with  Notes  on  Living  Species.  California  Academy  of  Sciences^ 
pp.  235-255.    October  13,  1885.     [San  Francisco.] 

Calls  attention  to  the  lack  of  post- tertiary  changes  that  have  occurred 
in  the  species  of  the  Atlantic  slope  and  to  the  striking  changes  in  those 
of  the  Pacific  slope,  even  in  recent  times  and  presumably  ever  since 
the  Tertiary  epochs.  He  mentions  the  occurrence  of  similar  changes 
on  the  islands  and  some  parts  of  the  main-land  of  Western  Europe  and 
Africa,  and  says:  "  In  searching  for  a  common  cause  of  variations  af- 
fecting the  west  slopes  of  both  continents  similarly,  we  arrive  at  the 
conclusion  that  it  is  change  of  climate,  i)roduced  by  Tertiary  and  recent 
geological  action,  and  are  obliged  to  admit  that  such  action  is  still  go- 
ing on."  The  absence  of  such  action  to  any  marked  extent  on  the  At- 
lantic slope  of  the  United  States  he  considers  the  cause  of  the  lack  of 
any  changes  in  the  land  shells  there. 

Dall,  W.  H. — Miocene  Deposits  in  Florida.  Science,  vol.  vi.  No.  130, 
p.  82.    July,  1885.    Cambridge. 

Notes  the  discovery  of  Ecphora  quadricostata  at  Tampa,  by  Dr.  B. 
E.  C.  Stearns,  and  says  that  it  is  probable  that  there  is  a  large  area  in 
Florida  corresponding  in  age  to  what  has  been  called  IVkocene  in  Vir- 
ginia and  the  Carolinas. 

Dall,  W.  H.—- Notes  on  some  Floridan  Laud  and  Fresh  Water  Shells, 
with  a  Revision  of  the  Auriculacea  of  the  Eastern  United  States. 
Proc.  U.  S,  Nat.  Mm,,  vol.  vin,  pp.  255,  289,  pis.  xvii,  xviii.  July  1, 
1885.    Washington. 

In  this  paper  Mr.  Dall  mentions  some  forms  that  are  found  fossil  as 
well  as  recent. 
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Dall,  W.  H. — List  of  Marine  MoUasca  comprisiug  the  Quaternary  Fos- 
sils and  recent  forms  from  American  localities  between  Cai)e  Hat- 
teras  and  Capo  Roque,  including  the  Bermndas.  Bull.  U.  S.  Ge'il.  /S'wr- 
vey^  No.  24,  pp.  1-336.     1885.    Washington. 

A  bibliography  of  the  works  consulted  in  making  up  this  list  is  also 
given. 

Dames,  W. — E.  W.  Claypole :  On  the  Occurrence  of  the  Genus  Dalma- 
nites  in  the  Lower  Carboniferous  Rocks  of  Ohio.  Geol.  Mag.j  1884, 
pp.  303-307  und  Holzschnitte.  Neu.  Jahrh.  fur  Min.  Qeol.  &  Palj  1886, 
Band  i,  p.  102.    Stuttgart.    (Abstract.) 

Dames,  W. — Ch.  D.  Walcott :  Appendages  of  the  Trilobite.  /Scienccj 
vol.  m.  No.  57, 1884,  pp.  270-281.  Neu.  Jahrh.  fur  Min.  Oeol.  &Pal.^ 
1885,  Band  i,  p.  102.    Stuttgart.    (Abstract.) 

Dames,  W. — B.  Jones  and  J.  W.  Kirby :  On  some  Carboniferous  En  to- 
mostraca  from  Nova  Scotia.  Oeol.  Mag.,  1884,  pp.  35G-362,  t.  xil 
Neu.  Jahrh.  fur  Min.  Qeol.  &  Pal,  1885,  Band  i,  pp.  106, 107.  Stutt- 
gart.   (Abstract.) 

Dames,  W. — Bupert  Jones  and  n.  Woodward :  Notes  on  Phyllopodi- 
form  Crustaceans,  referable  to  the  Genus  Echinocaris,  from  the  Pa- 
laeozoic Bocks.  Oeol  Mag.^  1884,  pp.  393-39G,  t.  xui.  Neu.  Jahrh. 
fur  Min.  Qeol.  cfc  Pal.^  1885,  Band  i,  p.  110.    Stuttgart.    (Abstract.) 

Dames,  W. — C.  H.  E.  Beecher:  Ceratiocarid»  from  the  Chemung  and 
Waverly  Groups  at  Warren,  Pa.  Beport  of  Progress  PPP,  Second 
Geol.  Survey  of  Pennsylvania,  Harrisburg,  1884,  pp.  1-22,  &  1  u.  2. 
Neu.  Jahrh.  fur  Min.  Qeol.  &  Pal,  1885,  Band  I,  pp.  110,  111.  Stutt- 
gart.    (Abstract.) 

Dames,  W. — J.  Mickloborough :  Locomotary  Appendages  of  Trilobites. 
Oeol  Mag.,  1881,  p.  80-84.  Neu.  Jahrh.  fur  Min.  Qeol  &  Pal,  18a5, 
Baud  I,  p.  477.    Stuttgart.    (Notice  of.) 

[Dana,  J.  D.]. — Why  are  there  no  Fossils  in  the  Strata  preceding  the 
Cambrian  t  Amw'.  Jowr.  ^(n.,3dser.,  vol.xxx,  p.  78.  July,  1885.  New 
Haven. 

Criticises  Mr.  Charles  Morris's  view*  that  the  earliest  animals,  like  the 
youngest  stage  of  animal  life  generally,  had  no  hard  parts  to  preserve, 
and  that  Uie  sudden  appearance  of  tribes  was  simply  the  appearance 
of  species  having  hard  or  stony  secretions.  One  difficulty  in  tlie  way 
of  the  theory  is  presented  by  the  existence  of  limestone  formations  of 
great  extent  in  the  Archean  which  most  geologists  suppose  to  be  of  or- 
ganic origin,  and  the  existence  also  of  phosphate  of  lime  in  large  quan- 
tities which  a-l^P  1^  inp.t^ml  of  possible  organic  origin.  [Bet  MorriS| 
Charles.) 
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[Dana,  J.  D.|. — Cambriau  or  Primordial  Kocks  iu  tho  Eastern  Part  of 
British  Columbia.  Amer.  Jour.  Sci.j  3d  ser.,  vol.  xxx,  p.  79.  July, 
1885.    New  Haven. 

Notes  Mr.  Winwood's  description  in  the  Geol.  Mag.  for  May  of  a 
Primordial  fauna  from  near  Stephen,  on  the  Canadian  Pacific  Railway. 
{See  Winwood,  H.  H.) 

[Dana,  J.  D.]. — Spiraxis  major  and  8p.  Randalli  of  Newberry;  large 
screw-like  fossils  from  the  Chemung  group  of  Northern  Pennsylvania 
and  Southern  New  York.  Amer.  Jour.  Sci.j  3d  ser.,  vol.  xxx,  p.  244. 
September,  1885.    New  Haven. 

Notes  Dr.  Newberry's  description  of  these  forms,  and  the  fact  that  he 
gives  no  decided  opinion  as  to  their  biological  relations.  {See  New- 
berry, J.  S.) 

Dana,  J.  D. — Lower  Silurian  Fossils  at  Canaan,  N.  Y.  Science^  vol. 
VI,  No.  130,  p.  283.    October,  1885.    Cambridge. 

Stutes  that  Prof.  James  Hall  did  not  mean  the  beds  at  Canaan  by 
the  term  ^'  these  limestones  "  used  in  the  Science  report  of  his  remarks 
ou  Professor  Dana's  paper  at  the  meeting  of  the  A.  A.  A.  S.  at  Ann 
Arbor,  but  referred  to  his  knowledge  of  fossils  at  Hoosic,  40  miles 
north  of  Canaan,  in  a  limestone  which  he  regarded  as  of  the  same  age 
with  that  of  Canaan. 

[Dana,  J.  D.]. — New  American  Limuloid  Species  from  the  Carboniferous. 
Amer.  Jour.  Sci.^  3d  ser.,  vol.  xxx,  p.  401.  November,  1885.  New 
Haven. 

Notice  of  Prof.  A.  S.  Packard's  article  in  ih^  American  Naturalhtioi 
March,  1885. 

Darton,  N.  H. — Preliminary  Notice  of  Fossils  in  the  Hudson  Kiver 
Slates  of  the  Southern  Part  of  Orange  County,  New  York,  and  else- 
where. Amer.  Jour.  Sct.j  3d  ser.,  vol.  xxx,  pp.  452-454.  December, 
1885.    New  Haven. 

Gives  lists  of  the  few  fossils  found  near  Sugar  Loaf  Village,  at  Bock 
Tavern  and  near  Walden. 

Dawson,  G.  M. — Bowlder  Clays.  On  the  microscopic  structure  of  cer 
tain  bowlder  clays  and  the  organisms  contained  in  them.  Bull.  Chi- 
cago Acad.  Sci.j  vol.  I,  No.  vi,  pp.  59-69,  figs.  1-3  on  p.  G2.  1885.  Chi- 
cago. 

The  author  mentions  the  occurrence  of  various  organisms  in  certain 
bowlder  clays  at  different  localities,  and  figures  certain  supposed  Anne-, 
lid  jaws  from  bowlder  clays  of  Chicago  and  vicinity. 
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Dawson,  J.  W.  (Sir). — On  Ehizocarps  in  the  Palaeozoic  Period.  Carta- 
dian  Bee.  Sci.j  vol.  i  (1884-'85),  pp.  10-27,  fig.  23.    1884.    Montreal. 

This  paper  was  read  before  the  A.  A.  A.  S.,  August  IG,  1883,  at  Min- 
neapolis. 

The  author  describes  two  sx>ecies  of  Sporangites  from  Brazil,  discusses 
their  occurrence  in  various  parts  of  Forth  America,  and  concludes  that 
the  facts  he  enumerates  do  not  furnish  any  positive  proof  that  the  abun- 
dant Sporangites  of  the  Erian  period  were  the  fructification  of  Bhizo- 
carps,  but  they  establish  a  certain  probability  of  this,  and  invite  to 
further  researches. 

Dawson,  J.  W.  (Sir). — ^l^otes  on  Eozoon  Ganadense.  Canadian  Bee.  8ci.j 
vol.  I  (1884-'85),  pp.  68,  59.    1884.    Montreal. 

Abstract  of  a  paper  rea<l  before  the  British  Association  in  1883,  at 
Southport. 

The  author  stated  that  the  Eozoon,  in  its  ordinary  condition  as  min- 
eralized by  serpentine,  presents  the  isimplest  kind  of  mineralization  of 
a  calcareous  fossil ;  that  in  which  the  original  calcite  walls  still  exist, 
with  no  change  except  a  crystallization  of  the  calcite,  common  in  the 
fossils  of  newer  formations,  and  with  the  cavities  filled  with  a  hydrous 
silicate,  which  was  evidently  in  process  of  deposition  on  the  sea-bot- 
tom on  which  Eozoon  is  supposed  to  have  lived. 

Dawson,  J.  W.  (Sir).— The  Mesozoic  Floras  of  the  Rocky  Mountain 
Begion  of  Canada.  Canadian  Rec.  Sci.y  vol.  i  (1884-'85),  pp.  141-143. 
1885.    Montreal. 

Abstract  of  a  paper  read  before  the  Boyal  Society  of  Ganada,  May, 
1885.    {See  other  abstracts  and  reviews  of  the  same  paper.) 

Dawson,  J.  W.  (Sir). — Ancient  Insects  and  Scorpions.  Canadian  Bee. 
8ci.y  vol.  I  (1884-'85),  pp.  207,  208.    1885.    Montreal. 

A  notice  of  the  discovery  of  insects  in  the  Silurian,  that  the  Spanish 
Ptotoblattina  suggests  the  existence  of  Silurian  forests  producing  some 
kind  of  succulent  and  nutritious  vegetable  food,  while  it  also  furnishes 
an  explanation  of  the  possible  means  of  sustenance  of  the  carnivorous 
scorpions. 

Dawson,  J.  W.  (Sir). — A  Modern  Type  of  Plant  in  the  Gretaceous. 
Science^  vol.  V,  No.  125,  p.  514,  fig.  on  p.  514.    June,  1885.   Cambridge. 

Describes  and  figures  Brasenice  antiqua^  from  the  Upper  Gretaceous 
of  the  South  Saskatchewan  Biver.  The  specimens  come  from  the  Belly 
Biver  series  of  the  Canadian  survey  near  Medicine  Hat.  These  beds 
are  Upper  Cretaceous,  and  hold  fossils  some  of  which  resemble  those  of 
the  Laramie  group;  others  those  of  the  Pierre  group.  The  author 
himself  assisted  at  the  disinterment  of  a  Dinosaur  of  the  genus  J>iC' 
lonius  from  beds  overlying  those  in  which  the  leaves  occur. 
II.  Mis.  15 4C 
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Dawson,  J.  W*.  (Sir). — A  JurassoCretaceous  Flora  in  the  Ilock^^  Mount- 
ains.   Science^  vol.  v,  No.  125,  pp.  531, 532.    June,  1885.    Cambridge. 

Notes  the  discovery  of  this  fauna  by  Dr.  G.  M.Dawson,  in  theBocky 
Mountains,  on  the  branches  of  the  Old  Man  Eiver,  Martin  Creek,  Coal 
Creek,  and  one  other  locality  far  to  the  northwest  on  the  Suskwa  River. 
Sir  William  proposes  for  the  beds  containing  it  the  name  of  Kootanie 
group.  They  can  be  traced  for  a  distance  of  140  miles  north  and  south 
in  the  troughs  of  the  palaeozoic  formations  of  the  mountains.  The  plantf^ 
found  are  conifers,  cycads,  and  ferns,  the  cycads  being  especially 
abundant.  Some  are  identical  with  species  described  by  Heer  fron^ 
the  Jurassic  of  Siberia,  while  others  occur  in  the  Lower  Cretaceous  of 
Greenland.    No  dicotyledonous  leaves  have  been  found  in  these  beds. 

Dawson,  J.  W.  (Sir). — The  Cretaceous  Floras  of  Canada.  Naturej  vol 
xxxm,  pp.  32-34.    1885.    London  and  New  York. 

From  the  advance  sheets  of  a  memoir  to  appear  in  the  TransactMns 
of  tlie  Royal  Society  of  Ccmada.  The  author  first  discusses  the  geologi- 
cal relations  of  the  floras,  and  gives,  on  page  33,  a  table  showing  the 
^^  successive  floras  and  subfloras  of  the  Cretaceous  in  Canada  (in  de- 
scending order  ^).  This  table  ranges  from  the  Upper  Laramie  or  Porcu- 
pine HiU  series,  containing  the  Platanus  beds  of  Souris  River,  Calgary, 
down  to  the  Neocomien  (f )  Kootanie  series  of  the  Rocky  Monntains,  con- 
taining cy«ads,  pines,  and  ferns.  The  author  then  dicussesthe  physical 
conditions  and  climate  indicated  by  the  Cretaceous  floras. 

Dawson,  J.  W.  (Sir).— Sir  William  Dawson  on  the  Mesozoic  Floras  of 
the  Rocky  Mountain  Region  of  Canada.  Amer,  Natj  vol.  xix,  pp. 
099,  700.    July,  1885.    Philadelphia. 

An  abstract  of  a  paper  read  before  the  Royal  Society  of  Canada,  May, 
1885.  The  paper  refers  more  particularly  to  a  remarkable  Jurasso-Cre- 
taceous  flora  recently  discovered  by  Dr.  G.  M.  Dawson  in  the  Rocky 
Mountains,  and  to  intermediate  groups  of  plants  between  this  and  the 
Middle  Cretaceous,  serving  to  extend  greatly  our  knowledge  of  the 
Lower  Cretaceous  flora,  and  to  render  more  complete  the  series  of  plants 
between  this  and  the  Laramie.    {See  Dawson,  Sir  William.) 

Dawson,  J.  W.  (Sir). — On  the  Mesozoic  Floras  of  the  Rocky  Mountain 
Region  of  Canada.  Trans.  Roy,  Soc.  Canada  (vol.  m),  section  iv, 
1885,  pp.  1-22,  pis.  i-iv.    1885.    Montreal. 

Considers  the  flora  of  the  Laramie  group  to  be  that  of  the  newest 
Cretaceous.  Describes  a  new  flora  of  JurassoCretaceous  age  found  by 
Dr.  G.  M.  Dawson,  which  undoubtedly  represents  the  flora  of  the  lowest 
Cretaceous,  which  has  not  hitherto  been  recognized  in  Western  America, 
and  proposes  to  name  it  the  Kootanie  series.  The  following  new  forms 
lire  described :  BicJcsonia  sp.j  Asplenium  Martinianum^  Zamites  3lontana^ 
Z,y  «p.,  Splienozamites  «jp.,  Salishuria  (Qingho)  nana^  Taonurus  incertus; 
from  the  intermediate  series^  Sterculia  vetustula;  from  the  Mill  Creek 
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or  upper  series,  DicJesania  Munda^  Asplenium  albertum^  Williamsania  re- 
centioTy  Flato/nus  afflnis  var.  ampUiy  Cinnanwnium  Canadense,  Aralia  ro- 
tundatay  A.  Westani,  Paliurus  montamiSj  P.  ovalis,  Juglandites  creiacea  ; 
Irom  tbe  Belly  Eiver  and  Laramie  group,  Brasenice  antiquaj  Fopulus 
latidentataj  Acer  SasJcatchetoensey  Ahietites  Tyrrelliiy  Platanus  (Araliopsis) 
Burpeana^  Viburnum  oxycoccoideSj  Y.  Calgarianuniy  Salisburia  sp. 

Fontaine,  William  M. — Contributions  to  the  Knowledge  of  the  Older 
Mesozoie  Flora  of  Virginia.  Annals  and  Magazine  of  Natural  History, 
5th  series,  vol.  xvi,  pp.  517-519.    December,  1885.    London. 

Xotice  and  abstract  of  Professor  Fontaine's  monograph  of  the  U.  S. 
Geol.  Surv.,  vol.  VI. 

Fontaine,  William  M. — Contributions  to  the  Knowledge  of  the  Older 
Mesozoie  Flora  of  Virginia.  Pop.  Sci.Monihlyy  vol.  xxviii,p.  120.  No- 
vember, 1885.    New  York. 

A  notice  and  very  brief  abstract  of  Professor  Fontaine's  inonograi»h 
of  the  U.  S.  Geol.  Surv.,  vol.  vi. 

Ford,  S.  W. — Note  on  the  Age  of  the  Slaty  and  Arenaceous  Kocks  in  the 
Vicinity  of  Schenectady,  Schenectady  County,  New  York.  Amei\ 
JaUT.  Sci.y  3d  ser.,  vol.  xxix,  pp.  397,  398.    May,  1885.    New  Haven. 

The  author  refers  these  beds  to  the  age  of  the  Utica  group  on  palaeon- 
tologic  grounds.  They  have  formerly  been  considered  as  belonging  to 
the  epoch  of  the  Lorraine  shales.  He  finds  Lingula  curta  a  Utica  spe- 
cies, and  other  fossils. 

FoKD,  S.  W. — (Note  on  the  Age  of  the  Slaty  and  Arenaceous  Eocks  in 
the  Vicinity  of  Schenectady,  Schenectady  County,  New  York.)  Na- 
ture, vol.  XXXII,  p.  116.    1885.    London  and  New  York. 

Notice  and  abstract  of  Mr.  Ford's  paper  in  the  Amer.  Jour,  Sci,,  3d 
ser.,  vol.  XXIX,  pp.  397,  398. 

Gardner,  J.  S. — The  Cretaceous  aud  Tertiary  Floras  of  the  United 
States,  by  Leo  Lesquereux  (U.  S.  Survey  of  the  Territories  under 
F.  V.  Haydeu,  vol.  Vii).  Nature,  vol.  xxxiii,  pp.  196,  197.  1885. 
London  and  New  York. 

A  brief  review  of  Professor  Lesquereux's  important  work. 

Geyleb,  H.  T. — Lester  F.  Ward :  On  Mesozoie  Dicotyledons.  Ann.  and 
Magaz.  of  Nat.  History,  1884,  vol.  xiii.  No.  77,  pp.  383-395.  Neu, 
Jahrb.  fur  Min.  Geol.  &  Pal.,  1885,  Band  n,  pp.  219,  220.  Stuttgart. 
(Abstract.) 

GuRLEY,  W.  F.  E. — New  Carboniferous  Fossils.  Bulletin  No.  2,  pp. 
1-12.    February  25, 1884.    (Danville,  HI.) 

Describes  a  number  of  fossils  from  his  own  collection,  no  illustrations 
accompanying  the  descriptions.    The  following  genera  and  species  are 
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established:  Troostocrinus  Waclismnthi ;  tlio  new  genus  CucumuliteSj 
with  the  following  types :  0.  tuberculatus  and  C,  tricarinatus  ;  the  new 
genus  Cidarospongia^  with  the  type  C.  Ella;  the  new  genus  Ptycho9tylusj 
with  the 'types  P.  heierocostalis  and  P.  subtumidus.  The  above  new 
genera  are  all  placed  in  the  Protista.  Discina  Keokuk^  Lepetapsis  Par- 
rkhi^  Bellerophon  OurayensiSy  B.  incomptuSj  B,  nodocostatuSy  B.  tenuUin' 
eatusy  B.  rugopleurus. 

Hall,  James. — ^Note  on  the  Intimate  Eclations  of  the  Chemung  Group 
and  Waverly  Sandstone  in  Northwestern  Pennsylvania  and  Southwest- 
em  New  York.  Proc.  A,  A.  A,  8.j  vol.  xxxin,  part  ii,  pp.  416-419. 
1885.     Salem. 

(Abstract.)  Gives  a  list  of  the  Waverly  genera  of  fossils.  Without 
any  apparent  want  of  conformity  the  Waverly  follows  the  Chemung,  but 
at  the  point  in  the  section  marked  ^^  Place  of  the  Gatskill"  there  is  a  hia- 
tus which,  in  Eastern  New  ^ork  and  Pennsylvania,  is  marked  by  the 
presence  of  measures  having  a  thickness  of  from  3,000  to  5,000  feet 
Therefore  we  bave  a  right  to  conclude  that  there  has  been  a  long  inter- 
val in  time  between  the  final  deposition  of  the  barren  Chemung  shales 
and  the  fossiliferous  Waverly  sandstone,  or  that  the  deposition  of  the 
estuary  Catskill  sediments  has  been  going  on  simultaneously  with  the 
oi)cn  sea  deposits  of  the  Waverly  formation. 

Hall,  James. — Note  on  the  Eurypteridaj  of  the  Devonian  and  Cjit- 
boniferous  Formations  of  Pennsylvania ;  with  a  supplementary  note 
on  the  Stylonurus  excelsior.  Proc.  A.  A.  A.  S.y  vol.  xxxm,  part  ii, 
pp.  420-422.    1885.    Salem. 

The  geologic  range  of  the  genus,  so  far  as  at  present  known,  is  from 
the  Clinton  group,  where  we  have  an  unpublished  species  {Euryptems 
prominens) — to  the  Coal  Measures.  Gives  a  tabular  view  of  the  geologi- 
cal distribution  of  the  family  Eurypterdae  in  the  United  States.  Gives 
a  note  on  the  size  and  occurrence  of  Stylonurus  excelsior y  Hall. 

Hall,  James. — Note  on  the  Eurypteridoe  of  the  Devonian  and  Carbon- 
iferous Formations  of  Pennsylvania.  2d  Oeol.  Sure.  Pennsylvaniay 
Rep.  of  Progress  P.  P.  P.,  pp.  23-39,  pis.  iii-viii,  figs.  2-4,  on  pp.  25, 
27,  and  34.     1884.    Harrisburg. 

Discusses  the  Eurypteridse,  gives  a  tabular  view  of  the  geological 
distribution  of  the  family  in  the  United  States,  and  describes  Eurypterus 
Beecheri  from  the  Chemung,  E.  stylus  from  the  Alleghany  River  series, 
and  names  and  figures,  but  does  not  mention  in  the  text,  E.  potenSj  pi. 
iv,  figs.  9  and  10. 

Hall,  Jaivies. — Classification  of  the  Lamellibranchiata.  Rep.  State  Ot- 
ologist for  1881,  pp.  8-15,  pis.  i-xi.    1884.    Albany. 

The  plates  are  intended  to  represent  the  characteristic  generic  forms 
and  to  convey  in  a  measure  some  idea  of  the  variety  of  forms  embraced 
in  each  genus  of  Devonian  Lamellibranchiata. 
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Hall,  JAjIIES. — Discassion  upon  the  Manner  of  Growth,  Variation  of 
Form,  and  Characters  of  the  Genus  Fenestella,  and  its  Relations  to  He- 
mitrypa,  Polypora,  Retepora,  Cryptopora,  &c.  Rep.  State  Oeohgist 
for  1882,  pp.  5-16,  figs.  1-36  on  pp.  9, 10, 12, 13, 15.    4to.    1883.    Albany. 

Redefines  the  genns  FenestelUij  and  includes  in  it  Retepora^  Fhyllop- 
oraj  Leptopora^  Reteporinay  Fenestrellinay  Jffemitrypa.  For  continuation 
of  article,  see  Rep.  State  Geologist  for  1884,  pp.  35-45.    1885.    Albany. 

Hall,  James. — Fossil  Corals  and  Bryozoans  of  the  Lower  Helderbcrg 
Group  and  Fossil  Bryozoans  of  the  Upper  Helderberg  Group.  Rep. 
State  Geologist  for  1882,  p.  17,  pis.  i-xxxiii.    4to.    1883.    Albany. 

These  plates  are  photolithographed  and  published  with  their  expla- 
nations in  advance  of  vol.  vi,  Palaeontology  of  New  York. 

Hall,  James. — Brachiopoda:  Plates  and  Explanations.  Rep.  State  Ge- 
ologist for  1882,  pis.  xxxiv-LXi.    4to.    1883.    Albany. 

These  plates  are  photolithographed  and  x>ublished  with  their  expla- 
nations in  advance  of  vol.  iv,  part  ii.  Palaeontology  of  New  York. 

Hall,  James. — Description  of  the  Bryozoans  of  the  Hamilton  Group. 
(Fenestellida)  excepted.)  Rep.  State  Geologist  for  1883,  pp.  5-61. 
1884.    Albany. 

The  following  new  species  are  described :  CaUopora  hipunetata^  TJuil- 
lostigma  mxdtaculeata^  Lichenalia  culteUata^  Stictopora  crenulata;  then 
Stictopora  is  described  as  a  subgenus  on  p.  48  j  S.  (s.  g.  t)  dichotoma  n. 
sp.,  is  described  under  it. 

Most  of  the  species  and  genera  in  this  article  were  more  briefly  de- 
scribed in  the  Trans.  Albany  Institute,  vol.  x,  pp.  179-197.   1883.   Albany. 

Hall,  James. — Notice  of  the  Machinery  and  Methods  of  Cutting  Speci- 
mens of  Rocks  and  Fossils  at  the  New  York  State  Museum  of  Natural 
History.  35th  Rep.  N'ew  York  State  Mus.  Nat  Hist.y  pp.  121-124,  pis. 
i,  ii,  and  xvi.    1884.    Albany. 

Plates  i  and  ii  contain  figures  of  the  machinery'  used,  and  plate  xvi 
contains  figures  and  translucent  sections  of  fossil  corals  made  by  the 
method  explained.  The  illustration  of  Tetradium  Onta.rio  is  marked  as 
a  new  species. 

Hall,  James. — Preliminary  Notice  of  the  Lamellibranchiate  Shells  of 
the  Upper  Helderberg,  Hamilton,  and  Chemung  Groups.  Prepara- 
tory for  the  Palaeontology  of  New  York,  part  i.  35th  Rep,  New  York 
State  Mus.  Nat.  Hist.,  pp.  215-406f.     1884.    Albany. 

A  separate  issue  of  this  paper  was  also  published  with  five  plates  on 
generic  illustrations  taken  from  the  Report  of  the  State  Geologist  for 
1882. 

Published  in  advance  of  Palaeontology  of  New  York,  vol.  v,  part  i. 
Noticed  last  year. 
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Hall,  James. — Description  of  Fossil  Corals  from  the  Niagara  and  Upi)€r 
Helderberg  Groups.  35th  Rep.  Netc  YorJc  State  Mus.  Nat.  Hist.^  pp. 
407-464,  pis.  xxiii-xxx.     1884.    Albany. 

The  following  new  species  are  from  the  Niagara  group :  Strept^lasma  f 
{Zaphrentis  t)  exstans^  8.  t  {Z.  f)  IfmitarCj  Ptychophyllum  flori/ormcj  P. 
fulcratum^  Chonophyllum  vaduniy  (7.  capajc,  Hallia  scitula,  JET.  divisaj  E. 
divergenSj  H.  pluma,  Anisophyllum  unilargum^  A.  trifurcatum^  A.  f  bila- 
mellatumj  Zaphrentis  rigidUj  Z.  cristulatuniy  Z.  pressulaj  Z.  latis^iniufj  Z. 
subvadaj  Amplexus  uniformed  A.  junctumy  Cyatha^onia  columeHata^  C. 
Herzeriy  Cyathophyllum  intertrium,  C.  bullulatumy  Heliophyllum  gemmi- 
ferumj  H.  pravum,  H.  dentilineatum^  H.  mitellum^  H.  puteatunij  Cysti- 
phyllum  granilineatum^  Galccola  pusilla,  Cyathospongia  excrescens.  Cya- 
thospongia  is  a  new  genus  an  d  is  described  as  one  of  the  Petrospongm, 

The  following  new  species  are  from  the  Upper  Helderberg  group : 
IStreptelasma  lamellatuMy  8.  tenue,  8.  dissimiley  8.  inflatum,  S.  simplex^  S. 
laterariumj  8.  ampliatum^  8.  conspicuum,  8.  fossula^  8.  crateriforme,  S. 
involutum,  8.  aquidistans^  8.  mammiferum^  8.  papillatuniy  8.  coarctatum, 
Ptychophyllum  versiforme,  P.  striatunij  AuUtcJiophyllum  convergenSj  A. 
prateriforme,  A.pinnatum^  A.  princeps^  A,  crv>ci forme,  A.prceciptum,  A. 
reflexumy  A.  tripinnaiumy  A.  triscuUuitum,  A.  poculumy  A.  hilateralej  Za- 
phrentis inequaliSy  Z.  complanata,  Z.  cyathiformis,  Z.  pond^rosaj  Z.  tabu- 
lata,  Z.  corrugataj  Z.  suhcompressay  Z.  Collettiy  Z.  planimay  Z.  fv^siformis^ 
Z.  ovaliSy  Z.  spissay  Z.  torta,  Z.  fastigatay  Z.  trisuturay  Z,  profunday  Z. 
nitiday  Z.  frequentatay  Z.  duplicatay  Z.  sentosa,  Z.  caUariformis^  Z.  con- 
strictay  Z.  annulata,  Z.  Knappi,  Z.foliatay  Z.  inclinaiay  Z.  irregularity  Z. 
concavay  Z.  Herzeriy  Z.  curvatay  Z.  graviSy  Z.  transversay  Z.  eleganSy  Z. 
convolutay  Z.  contortay  Z.  venustOy  Elasinophyllum  (new  genus),  type  E,  at- 
tenuatumy  Cyathophyllum  (Ela^mophyllum)  intervesiculuniy  C.  exfoliatum^ 
C.  canaliculatumy  C.  impositumy  C.  depressumy  C.  arclifossay  C,  vesicular 
tumy  C.  bullatumy  C.  cohcerensy  C.  septutum,  C.  perfossulatum,  C.  concen- 
tricumy  C.  scalenumy  C.  perplicatumy  C.  robustuMy  Blothrophyllum  multi- 
calicatumy  B.  papulosumy  B.  sinuosumy  B.  promissumy  Heliophyllum  alter- 
natumy  H,  incrassatumy  H.  acuminaiumy  IT.  vcnatumy  H.  imbricatumy  H- 
verticalCy  JET.  invaginatumy  II.  aquaUy  II.  fasciculatumy  H.  annulatuniy 
H.  compa^ctumy  H.  dentaiuMy  II.  fectinduniy  H.  gem^natum,  H.  latericres- 
cenSy  H.  pocillatumy  H.  distansy  II.  lincolatum^  H.  wquumy  H.  scyphtdusy 
H.  tenuimuralcy  E.  Nettebrothiy  H.  sordidumy  E.  denticulatumy  E.  cam- 
paniformcy  E.  fissuratum,  E.  cancellatuniy  Dyphyphyllum  adnatumy  D.  cyl 
indraceumy  D.  apertuMy  D.  breve,  D.  tumidulumy  GysHphyllum  bipartitumy 
C.  bifurcatumy  C.  muricatumy  C.  quadrangularcy  G.  temdraditiSy  G.  namumy 
G.  latiradiusy  G.  supraplanumy  G.  crateriformCy  G.  pustulatuniy  G.  infundi- 
bulumy  G.  obliquuMy  G.  scalatuMy  G.  striaturay  Goleophyllum  new  genus, 
types  0.  Romingeri  and  G.  pyriforme. 

Only  Upper  IlelderlKjrg  species  are  illustrated,  and  the  illustrations 
of  these  stop  at  Zaphrentis  Eerzeri  in  the  above  list. 
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TiALtj  James. — Illustrations  of  the  Microscopic  Structure  of  Brachio- 
poda.  35tli  Rep.  New  York  State  Mus.  Nat.  Hist,  pi.  xxii.  1884. 
Albany. 

These  illustrations  are  presented  to  show  the  principal  varieties  of 
structure  of  the  strophomenoid  Brachiopoda.  They  represent  a  portion 
of  the  work  which  is  being  done  for  the  elucidation  of  shell  structure 
preparatory  for  the  volume  of  Palieontology  on  the  Itevision  of  the  Bra- 
chiopoda. *  The  specimens  are  prepared  and  photographed,  and  the  ac- 
companying figures  were  drawn  on  stone  from  photographic  prints. 

Hall,  James. — Bryozoa  (Fencstellida^)  of  the  H.amilton  Group.  36th 
Rep.  New  York  State  Mus.  Nat.  Hist,  pp.  57-72.    1884.    Albany. 

The  following  new  species  are  described :  Fenestella  multiplex j  F.  lat- 
itruncataj  F,  fistulatUy  F.  aspectus,  F.  angustata,  F.  marcida,  F.  planira- 
mosaj  F.  cinctuta,  F.  perundulata,  F.  assita,  F.  inflexa,  F.  perforata,  F. 
scalariSj  F.  exomata,  F.  quadrangulaj  F.  emaciata,  F.  curvata,  F.  brevi- 
linea,  F.  subtortilisj  and  jP.  strata. 

Hall,  James. — On  the  Structure  of  the  Shell  in  the  Genus  Orthis.  36th 
Rep.  New  York  State  Mus.  Nat.  Hist.,  pp.  73-75,  pis.  iii,  iv.  1884. 
bany. 

With  his  present  knowledge  the  author  makes  three  groups  of  Orthis, 
according  to  their  shell  structure,  the  non-punctate,  the  distinctly  punc- 
tate, with  distinct  rows  of  punctae  coming  out  along  the  summit  of  the 
radii,  and  the  highly  punctate.  Excellent  figures  of  shell  sections  are 
given. 

Hall,  James. — Description  of  a  New  Species  of  Stylonurus  from  the 
Oatskill  Group.  36th  Rep.  New  York  State  Mus^  Nat.  Hist,  pp.  76, 
77,  pL  V.    1884.    Albany.    (Describes  Stylonurus  excelsior.) 

[Hall,  James]. — Description  of  a  New  Genus  from  Greenfield,  Saratoga 
County,  New  York.  36th  Rep.  New  York  State  Mus.  Kat.  Hist.,  pi. 
vi.    1884.    Albany. 

Describes  the  new  genus  Cryptozoon,\f\t}i  C.proli/erum  as  its  tyi)c. 
The  generic  and  specific  description  are  on  the  page  of  the  explanation 
of  the  plate.  There  is  no  name  connected  with  it,  but  the  author  is  pre- 
sumably James  Hall. 

Hall,  James. — On  the  Mode  of  Growth  and  Relations  of  the  Fenestel- 
lidae.    Rep.  State  Geologist  for  1884,  pp.  35-45,  pis.  i,  ii ;  figs,  a-i,  p. 
39;  1-2,  p.  40;  A-B,  p.  41;  A,  p.  42;  1-10,  pp.  43-45.    1885.    Al- 
bany. 
Continued  from  page  14  of  the  Report  of  the  State  Geologist  for  1882. 

Assembly  document  No.  178,  1883. 
The  author  proposes  the  following  subgenera:  Fcneatropora,  Ptylo- 

porina,  Ptyloporella,  Unitrypa,  Isotrypa.    Gives  at  length  his  reasons 
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for  not  rocognizing  the  generic  value  of  Carinopora  and  Cryptopora 
Kicholson.  A  considerable  number  of  figures  have  been  prepared,  but 
not  yet  lithographed,  to  illustrate  this  paper  on  the  Feneatellidw.  These 
will  appear  in  a  future  report. 

[Hall,  JAittES]. — On  the  Eelatious  of  the  Genera  Stictopora,Ptilodictya, 
Acrogenia,  and  Allied  Forms  in  the  Palaeozoic  Eocks  of  New  York. 
Rep.  State  Geologist  for  1884,  p.  46 ;  figs.  1-3,  p.  46.    1885.    Albany. 

To  be  printed  with  the  next  report  of  the  State  Geologist    Figures 

1,  2,  and  3  are  typical  forms  of  Stictopora^  PUlodictya^  and  Acrogenia, 

[Hall,  James]. — ^Note  (on  some  Palaeozoic  Pectenoid  Shells).  Rep, 
State  Geologist  for  1884,  pp.  47,  48 ;  figs.  1-6,  p.  46.    1885.    Albany. 

These  wood-cuts  were  prepared  for  the  report  of  the  Stat^  Geologist 
for  1882.  They  were  not  completed  in  time  for  insertion  in  that  report 
and  are  introduced  in  this  place  with  their  explanations.    Figs.  1  and 

2,  Aviculopecten;  figs.  3  and  4,  Pterinea  flahella ;  fig.  5,  Actinopteria  de- 
cussata;  and  fig.  6,  Aviculopecten  exacutus. 

Heilprin,  Angelo. — ^I'own  Geology.  The  Lesson  of  the  Philadelphia 
Eocks.  Studies  of  Nature  along  the  Highways  and  among  the  By- 
ways of  a  Metropolitan  Town,  pp.  1-142,  pis.  i-vii.  1885.  Phil- 
adelphia. 

Chapter  x  is  on  the  fossils  of  the  marl,  or  life  in  the  Cretaceous  pe- 
riod, containing  popular  descriptions  of  the  groups ;  plates  iv  and  v 
contain  figures  of  the  Cretaceous  invertebrate  fauna. 

Heilprin,  Angelo. — The  Classification  and  Palaeontology  of  the  U.  S. 
Tertiary  Deposits.  Science^  vol.  v,  No.  124,  pp.  475,  476.  June,  1885. 
Cambridge. 

A  protest  against  the  acceptance  of  Dr.  Otto  Meyer's  views  in  his 
"  Genealogy  of  the  Speciesof  the  Older  Tertiary  Formations,"  and  a  warn- 
ing to  palaeontologists  not  to  accept  his  numerous  new  species. 

Heilprin,  Angelo. — The  Classification  and  Palaeontology  of  the  U.  S. 
Tertiary  Deposits.  Science^  vol.  vi,  No.  130,  pp.  83,  84.  July,  1885. 
Cambridge. 

Contains  further  criticisms  of  Dr.  Otto  Meyer's  paper,  and  reiterates 
his  warning  to  geologists  and  palaeontologists  against  the  acceptation  of 
his  views. 

HiLGARD,  E.  W. — The  Classification  and  Palaeontology  of  the  U.  S.  Ter- 
tiary Deposits.  Science^  vol.  vi,  Ko.  128,  p.  44.  July,  1885.  Cam 
bridge. 

Note  on  Dr.  Otto  Meyer's  paper  in  the  Amcr,  Jour,  Sci,j  and  on  Mr. 
A.  Heilpriu's  notice  of  it  in  Science,  The  author  enters  a  caveat  on 
lx)th  sides  of  the  question,  sympatliizes  with  Dr.  Meyer's  views  in  re- 
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spect  to  the  trausition  of  so-called  species  from  one  of  the  stages  to 
another,  but  emphatically  agrees  with  Heilprin  as  to  the  impossibility 
of  subverting  the  accumulative  stratigraphic  evidence,  to  the  e£fect  that 
the  relative  superposition  of  the  several  principal  stages — ^the  Buhr- 
stone,  Claiborne,  Jackson,  and  Yicksburg  groups — cannot  be  otherwise 
than  as  heretofore  ascertained  in  hundreds  of  localities  by  others  as 
well  as  by  himself. 

HiLGABD,  E.  W.— The  Old  Tertiary  of  the  Southwest  Amer.  Jour.  Sci.^ 
3d  ser.,  vol.  xxx,  pp.  266-269.    October,  1886.    New  Haven. 

Criticises  Dr.  Otto  Meyer's  views  as  expressed  in  the  June  and  July 
numbers  of  this  journal.  •  Does  not  attach  much  importance  to  Pla^gi- 
ostoma  dumosum  as  a  significant  fossil.  Considers  Area  Mississippiensi^ 
as  the  most  characteristic  Yicksburg  fossil.  For  the  Jackson  age  the 
most  constant  fossil  is  the  Zeuglodan  and  also  Venericardia  planicosta, 
which  has  nowhere  been  found  associated  with  the  characteristic  Yicks- 
burg fauna.  Through  this  widely  diffused  and  universally  recognized 
shell,  as  well  as  through  the  almost  equally  constant  Oastridium  vetus- 
turn  and  Calyptrophorus  velatus  as  common  fossils,  the  Jackson  fauna 
connects  strikingly  with  the  Claiborne  and  Buhrstone  beds,  and  the 
author  has  found  this  Venericardia  in  the  latter  in  almost  immediate 
contact  with  the  Upper  Cretaceous  rocks  of  North  Mississippi.  Upon 
Dr.  Meyer's  assumption,  the  Yicksburg  beds,  void  of  both  of  the  above 
types,  would  actually  be  intercalated  between  this  oldest  post-Creta- 
ceous fauna  and  the  Claiborne  and  Jackson  beds.  However,  his  as- 
sumption is  abundantly  and  conclusively  disproved  by  the  most  direct 
stratigraphical  evidence. 

Hn^DE,  G.  J. — Description  of  a  New  Species  of  Crinoids  with  Articulating 
Spines.    Annals  and  Magazine  of  Natural  History^  6th  ser.,  vol.  xv, 
pp.  157-173,  pi.  vi,  and  fig.  p.  163.    March,  1886.    London. 
Describes  the  new  genus  ny8tricrinu^=Arthroacantha^  Williams,  in- 
valid, and  the  new  species  Hystricrinus  Carpenteri  from  the  Middle  De- 
vonian at  Arkona,  Ontario,  Canada.    The  peculiarity  of  the  species 
consists  in  movable  spines. 

HiNDE,  G.  J. — ^Notice  of  Hystricrinus  Carpenteri,  a  Crinoid  with  Artic- 
ulating Spines.  Amer.  Nat.j  vol.  xix,  p.  706.  July,  1886.  Philadel- 
phia. 

This  specimen,  from  calcareous  shales  of  the  Middle  Devonian  at  Ar- 
kona, Ontario,  was  described  by  Mr.  G.  J.  Hinde  in  the  Ann.  and  Mag. 
Nat.  Hist  J  March,  1886.  The  genus  is  identical  with  Arihrocanthus 
(Williams),  a  name  preoccupied  among  the  Rotatoria. 

Hyatt,  Alpheus. — Structure  of  the  Siphon  in  the  Endoceratidie. 
Proc.  A.  A.  A.  8.J  vol.  xxxni,  part  ii,  pp.  490,491.    1885.    Salem. 

Abstract.    Describes  the  structure  of  the  siphon  of  Endoceras  and 
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refers  to  that  of  Actinoceras,  and  adds  a  third  type  of  syphon  in  a  new 
genns  which  he  calls  ChoanitoceraSy  the  syphon  of  which  is  not  ascer- 
tained, the  remains  being  exclusively  those  of  the  hard,  unyielding  en- 
dosiphon  and  sheaths. 

Hyatt,  Alpheus. — Structure  and  Affinities  of  Beatricea.  Froc  A.  A. 
A.  8.y  vol.  xxxm,  part  ii,  p.  492.    1885.    Salem. 

Abstract.  This  remarkable  fossil  has  a  cellular  structure  similar  to 
the  Foramenifera,  and  possesses  stolons,  uniting  these  cells  with  each 
other. 

Hyatt,  Alpheus.— [Letter  relative  to  the  Pteropods  of  the  Saint  John 
Group.]  Bull  Nat.  Hut.  Soc.  New  Brunswick^  No.  iv,  p.  102.  1885. 
Saint  John,  New  Brunswick. 

States  that  a  certain  form  is  a  ffyalothis,  allied  to  JJ.  undulatus  Bar- 
rande.  The  aspect  of  a  syphon  is  due  to  the  compression  of  the  sharper 
against  the  flatter  side  and  the  form  of  the  sutures,  which  favors  this 
impression.  These  fossils  with  their  distinct  septa  are  remarkably  similar 
to  certain  forms  of  Nautiloidea,  but  there  is  no  syphon.  They,  how- 
ever, confirm  Yon  Jhernig's  and  the  author's  opinion  that  the  Orthoceni- 
tites  and  Pteropods  have  had  a  common,  but  as  yet  undiscovered,  an- 
cestor in  ancient  times. 

Hyatt,  Alpheus. — [Letter  relative  to  the  Pteropods  of  the  Saint  John 
Group.]  Canadian  Rec.  fifci.,  vol.  i  (1884-'85),  p.  141.  1885.  Mon 
treal. 

This  letter  also  appeared  in  the  Bull  Nat  EUt  Soc.  New  Brunsmck^ 
No.  rv,  p.  102.    1885.    Saint  John,  New  Brunswick. 

Hyatt,  Alpheus. — Larval  Theory  of  the  Origin  of  Cellular  Tissues. 
Proc.  Boston  Soc.  Nat.  Hist^  vol.  xxni,  March  6, 1884,  pp.  i-iv  and 
45-163.    (1885.    Boston.) 

The  hypothesis  of  the  common  but  independent  origin  of  types  is  also 
supported  by  all  collateral  evidences.  The  results  of  palaK)ntologic  re- 
search have  carried  back  the  origin  of  distinct  types  farther  and  fartlier 
every  year.  It  is  now  established  that  there  was  an  excessively  sud- 
den api>earance  of  vast  numbers  of  forms  in  the  Gambriam  or  perhaps 
earlier,  as  claimed  by  Prof.  J.  Marcou.  The  author  has  applied  this 
specific  statement  as  a  generalization  to  the  history  of  smaller  groups 
of  fossils  in  several  branches  of  the  animal  kingdom,  and  in  many  for- 
mations, and  has  found  that  the  sudden  appearance  of  the  smaller 
groups  occurs  according  tp  the  same  law.  The  early  geologic  history 
of  animal  life,  like  the  early  stages  of  development  in  the  embryo,  was 
a  more  highly  concenti'ated  and  accellerated  process  in  evolution  than 
that  which  occurred  at  any  subsequent  period  of  the  earth^s  history. 
The  great  mass  of  life  as  shown  by  the  fossils  has  been  progressive, 
and  the  progress  was  similar  to  that  of  the  individual  from  a  more  gen- 
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eralized  to  more  and  more  specialized  conditions  and  structures.  The 
primitive  stocks,  like  the  primitive  Metazoa,  the  Porifera,  were  certainly 
much  more  variable  and  unstable  than  the  later  and  more  complicated 
forms,  which  are  more  stable  and  less  susceptible  of  change.  Thus, 
when  radical  changes  become  necessary  in  order  to  sustain  the  life  of 
the  species  of  a  grouj),  they  die  out  as  did  the  Ammonites,  or  decay  as 
did  the  Nautiloids,  and  exhibit  most  clearly  the  stability  they  have  ac- 
quired as  progressive  forms  in  their  inability  to  meet  the  requirements 
of  different  modem  conditions. 

James,  J.  F. — ^Fucoids  of  the  Cincinnati  Group.  Jour,  Cincinnati  Soc. 
Nat  Hist. J  vol.  vn,  pp.  151-166,  pis.  vii^  viii.  January,  1885.  Cin- 
cinnati. 

Describes  the  new  species  Crtiziana  Carleyij  and  finishes  reviewing 
the  already  described  fossil  algaj  of  the  group.  The  author  concludes 
that  there  is  not  a  single  one  entitled  to  remain  in  the  class.  They  are 
referred  to  three  different  sources:  first,  inorganic  causes ;  second,  to 
trails  and  burrows ;  third,  and  last,  to  the  Hydrozoa. 

Jakes,  J.  F. — Are  there  any  Fossil  Algai  f  Amcr.  Naty  vol.  xix,  pp. 
165-167.    February,  1885.    Philadelphia. 

The  author  seems  to  consider  that  there  are  no  fossil  algoB,  and  that 
it  is  unreasonable  to  expect  to  find  any. 

Jakes,  J.  F. — Eemarks  on  a  supposed  Fossil  Fungus  from  the  Coal 
Measures.  Jour.  Cincinnati  Soc.  Nat.  Hist^  vol.  vni,  pp.  157-159. 
October,  1885.    Cincinnati.  • 

The  author  holds  that  Rhizomorpha  sigillariw  Lesquereux  is  not  a 
ftingus,  but  the  burrow  left  under  the  bark  by  the  grub  of  some  one  of 
the  species  of  insects  flourishing  at  the  time  of  the  deposition  of  the 
coal,  and  refers  to  the  burrows  made  by  species  of  Scolytus  under  the 
bark  of  species  of  hickory  as  possessing  the  same  characteristics  and 
appearances  as  the  fossil. 

Jakes,  J.  F. — Bemarks  on  some  Markings  on  the  Eocks  of  the  Cincin- 
nati Group,  described  under  the  names  of  Ormathicuus  and  Walcot- 
tia.  Jour.  Cincinnati  Soc.  Nat.  Hist.^  vol.  vni,  pp.  160-162.  Octo- 
ber, 1885.    Cincinnati. 

The  author  considers  that  Ormathicuus  Miller  is  not  the  track  made 
by  a  Oasteropod,  but  was  really  made  by  a  crinoid  stem.  The  author 
thinks  this  is  shown  conclusively  by  a  specimen  found  near  Cincinnati 
by  Mr.  U.  P.  James  containing  a  part  of  the  crinoid  stem  which  he  con- 
siders made  the  mark.  The  genus  Walcottia  Miller  and  Dyer^  two  of 
whose  si>ecies  are  considered  as  crinoid-stem  impressions,  and  the  third 
as  probably  a  burrow,  is  "consigned  to  the  limbo  of  the  improbable.^ 
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JambS;  J.  F. — Semarks  on  the  GcDeiti  Lepidolites,  Aiiomaloides,  Ischa- 
dites,  and  Eeceptacalites  from  the  Cincinnati  Grroup.  Jour,  Cincinnati 
Soc.  N'at  Hist.y  vol.  viii,  pp.  1C3-1CC.    October,  1885.    Cincinnati. 

The  aathor  considers  LepidoUtes  (Ulrich)  a  synonym  of  Ischadites 
Murchison,andAnoma{oi(2e9Ulrich  a  synonym  of  Receptaculites  jyefrance. 

JULIEN,  A.  A. — A  stndy  of  Eozoon  Canadense,  Filed  Observations. 
Proc.    A.  A.  A.  8.,  vol.  xxxni,  part  ii,  pp.  415,  41G.    1885.     Salem. 

Abstract.  A  description  was  given  of  the  lithologic  characteristics  of 
the  rocks  inclosing  and  associated  with  Eozoon  Canadense  at  various 
localities.  The  inclosure  of  pyroxene  (or  malachite)  within  the  serpen- 
tine was  described  at  a  new  locality  for  Eozoon,  Seillant's  apatite  mine 
near  Cote  Saint  Pierre. 

Karsch,  Franz. — Samuel  H.  Scudder.  The  Species  of  M ylacris,  a 
Carboniferous  Gtenus  of  Cockroaches.  Mein.  Bost.  Soe.  Nat  Hist^  vol. 
Ill,  Ko.  ix,  1884,  pp.  299-309,  pi.  xxvii,  fig.  5-11.  Boston.  Neu, 
Jahrb.  fur  Min.  Oeol.  &  Pal,  1885,  Band  ii,  pp.  178, 179.  Stuttgart 
(Abstract.) 

Karsch,  Franz. — Samuel  H.  Scudder :  A  New  and  Unusually  Perfect 
Carboniferous  Cockroach  from  Mazon  Creek,  Illinois.  Proc.  Bost  Soc. 
Nat  Histj  vol.  xxi,  pt.  iv,  1882,  pp.  391-39G.  (1883.  Boston.)  Neu. 
Jahrb.  fur  Min.   Oeol.   &  Pal.^  1885,  Band  ii,  p.  178.   Stuttgart^ 

(Abstract.) 

Karsch,  Franz. — Samuel  H.  Scudder :  Older  Fossil  Insects  West  of  the 
Mississippi.  Proc.  Bost  Soc,  Nat  Hist-y  vol.  xxii,  pt.  i,  1882,  pp.  58- 
60.  (1883.  Boston.)  Neu.  Jahrb.  fur  Min,  Gcol.  &  Paly  1885,  Band 
n,  pp.  177, 178.    Stuttgart.    (Abstract.) 

Karsch,  Franz. — Samuel  H.  Scudder :  Notes  on  some  of  the  Tertiary 
Neuroptera  of  Florrisant  and  Colorado,  and  Green  Kiver,  Wyoming 
Territory.  Proc.  Bost  Soe.  Nat  Rist^  vol.  xxi, pt.  i v,  1882,  pp.  407-409. 
(1883.  Boston.)  Neu.  Jahrb.  fur  Min.  Gcol  &  Pal,  1885,  Band  n, 
pp.  176, 177.    Stuttgart.    (Abstract.) 

Karsch,  Franz. — Samuel  H.  Scudder :  Two  New  and  Diverse  Types  of 
.Carboniferous  Myriopods.  Mem.  Bost  Soe.  Nat  Hist,  vol.  m,  No.  ix, 
pp.  283-297.  1884.  Boston.  Neu.  Jahrb.  fur  Min.  Oeol  cO  Pal, 
1885,  Band  ii,  pp.  175,  176.     Stuttgart.     (Abstract.) 

Karcsh,  Franz. — Samuel  H.  Scudder :  Archipolypoda,  a  subordinate 
type  of  spined  Myriopods  from  the  Carboniferous  formation.  Mem. 
Bost  Soe.  Nat  Hist,  vol.  in.  No.  v,  pp.  143-182,  pi.  x-xiii.  1882. 
Boston.  Neu.  Jahrb.  fur  Min.  Oeol  cfc  Pal.,  1885,  Band  n,  pp.  174, 
175.    Stuttgart.    (Abstract.) 
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Kabsch,  Pranz. — Samuel  H.  Scadder :  A  Contribution  to  our  knowl- 
edge of  palaeozoic  Arachnida.  Proceed,  of  the  American  Academy  of 
Arts  and  Sciences^  vol.  xx  (N.  S.  xii),  1884,  pp.  13-22.  Neu.  Jahrb. 
fur  Min.  Geol.  iSk  Palj  1885,  Band  n,  pp.  172,  173.  Stuttgart. 
(Abstract.) 

KuNZ,  G.  F. — On  the  Agatized  Woods  and  the  Malachite,  Azurite,  &c., 
from  Arizona.  Trans.  N.  Y.  Acad.  Sci.^  vol.  V,  1885-'86,  pp.  9-12. 
October,  1885.    Kew  York. 

Describes  the  silicified  forest  in  Arizona  known  txs  Chalcedony  Park, 
situated  8  miles  south  of  Corriza,  Apache  County,  Arizona.  Ecmarks 
that  the  wood  structure  has  been  perfectly  preserved  even  to  the  forms 
of  the  minute  cells. 

Lesquebeux,  Leo. — Contributions  to  the  Fossil  Flora  of  the  Western 
Territories,  part  iii.  The  Cretaceous  and  Tertiary  Floras.  Eep.  U. 
8.  Oeol.  8urv.  Territories^  F.  V.  Hayden,  U.  S.  Geologist  in  charge, 
vol.  Vin,  pp.  i-vi  and  1-283,  pis.  i-lix.    4to.    1883.    Washington. 

This  important  work  was  not  published  till  February,  1885,  although 
it  bears  the  imprint  1883.   It  is  divided  into  four  parts,  as  follows,  viz : 

I.  The  flora  of  the  Dakota  group: 

(1)  General  remarks.  Concludes  that  the  first  appearance  and  ap- 
parient  simultaneous  multiplication  of  the  dicotyledonous  plants  remains 
a  fact  inconceivable  to  reason. 

(2)  Description  and  enumeration  of  species  of  the  American  Dakota 
group  formation.  The  following  new  8X)ecie8  are  described :  Uquisetum 
nodosum^  Podozamites  ohlonguSy  P.  prwlongus,  P.  em^arginatuSy  P.  caudor 
tusy  Torreya  ohlanceolata^  Thuites  crassusj  Myrica  Stembergii^  Quercus 
dakotensis,  Q.  morrisonianaj  Ficus  BecJctcitkiiy  F.  f  angustata^  F.  magno- 
licefoliaj  F.  Olascamaj  Lomatia  Saportcana,  var.  longifolia^  Laurus  f  mo- 
desta^  Sassafras  (Araliopsis)  dissectum^  8.  (A)  platanoides,  Aralia  sub- 
emarginataj  A.  tenuinervis,  A.  radiata^  Cissites  salisburiafoliuSj  Hama- 
melites  tenuinervis,  H.  quercifoliuSy  H.  (!)  cordatus,  Magnolia  sp.  Lirio- 
phyllum  obcordaiumy  Carpites  liriophylli  f ,  Anona  cretacea^  Menispermites 
acutilobuSy  M.  grandis,  8terculia  lugubris,  8.  aperta^  8apindus  Morrisoni^ 
Rhamnus  prunifoliu^Sj  Leguminosites  cultriformis,  Aspidiophyllum  dentor 
tumj  A.  platifoliumy  Carpolithes  species,  t 

(3)  Table  of  distribution  of  the  plants  of  the  Cretaceous  Cenomanian 
formation. 

(4)  Relationship  of  the  flora  of  the  Dakota  group.  The  author  con- 
cludes that  the  marked  analogy  in  the  components  of  the  floras  author- 
izes the  conclusion  of  equivalency  of  the  age  of  the  Dakota  group  with 
that  of  the  Quader  sandstone  of  Germany,  which  is  as  positively  de- 
termined as  Cenomanian  by  its  animal  fossils  as  the  Dakota  group  is 
recognized  as  Middle  Cretaceous  by  the  invertebrate  remains  which 
abound  in  the  strata  of  the  Fort  Benton  group  immediately  overlying  it. 
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II.  Flora  of  the  Laramie  group : 

(1)  States  that  the  flora  has  a  relation,  remarkably  well  defined,  with 
that  of  Sezanne.  Says  that  the  age  of  the  Laramie  group  of  Hayden  is 
not  yet  definitely  determined.  The  flora,  like  the  invertebrate  fanua,  is 
on  the  whole  of  a  peculiar  character,  uniformily  distributed  over  the 
whole  extent  of  the  formation,  and  free  from  any  types  or  characters 
relating  it  to  the  Cretaceous  flora.    As  the  Laramie  group  has  never 

.been  subjected  to  submersion  in  the  deep  sea,  the  few  remains  of  Dino- 
saurians  found  in  it  are  derived  from  low  marine  lagoons  penetratiug 
into  the  land,  and  cannot  impress  the  formation  with  the  Cretaceous 
character. 

(2)  Table  of  distribution  of  the  species  of 'the  Laramie  group. 

(3)  Description  of  species  added  to  the  flora  of  the  Laramie  group. 
The  following  new  species  are  described  :  Osmunda  major j  OrcodoxiUs 
plicatuSj  Aralia  pungens,  Anona  robnsta,  Zizyphus  Bcckvcithii^  Rhamnus 
deformatus. 

III.  The  flora  of  the  Green  Eiver  group : 

(1)  Geological  distribution  of  the  measures. 

(2)  Enumeration  and  description  of  the  species  of  fossil  plants  known 
from  the  Green  River  group.  The  following  new  species  are  described: 
Char  a  f  gloinerata^  Fontinalis  pristiruxj  Isoetes  hrevifoliuSy  SpJienoptcrU 
GuyottiijAdiantites  grdcillimnSy  Finns  Florifisanti^  Widdringtonia  lingua- 

foliaj  Cyperites  Hay  dentin  Fotamogeton  f  verticillatiiSjNajadopsis  rtigulosa, 
Lemna  penicillataj  FUibellaria  Florissantiy  Falmocarpon  f  globosum, 
Myrica  ohscura^  M.  rigida,  M.  callicomafoUaj  M,  fallaxj  M.  Scottii,  M, 
diversifoliaj  M,  Alkalina^  Betula Florissantij  B,  truncata^  Alnus cordata, 
Ostrya  betuloideSj  Carpinus  attenuate,  G.  fratema^  Qucrcus  Osborniij 
Q.  pyrifolia^  Q.  castaneopsiSy  Salix  amygdalafoUaj  8.  Libbeyij  Ulnus  Hil- 
liWj  U.  Brownelliiy  Celtis  McCoshii^  Ficvs  tenuinervis,  F,  aUcalina^  San- 
talum  Americanuniy  Banksites  Uncatus^  Lomatia  haJceafolia^  L,  spinosa, 
L,  terminaliSy  L.  tripartita^  L.  acutiloba^  L.  abbreviata,  L.  interrupta^ 
Pimelea  delicatula^  Olea  pramiissa,  Fraxinus  Eceriij  F,  mespilifolia^  F, 
abbreviata^  F.  f  myricwfolia^  F,  Vngeri,  F.  Libbeyij  Apocynophyllum 
Scudderij  Porana  Speirii^  P,  tenuis^  Myrsine  latifoliay  Bumelia  Floris- 
santiy Macreightia  crassa^  Andromeda  delicatula^  A.  rhomboidaliSy  Aralia 
dissecta^  Rcdera  marginata^  Weinmannia  integrifolia^  TV.  obttisifolia^ 
Sterculia  rigidaj  Tilia  populifolia^  Acer  indivisum^  Sapindus  inflexus^  & 
lancifoUuSy  Evonymus  flexifolius^  Celastrtis  Lacceij  C.  fraxinifoliuSj  C\ 
eleganSj  Ilex  pseudostenophylla^  I.  microphylla^  I,  maculaiay  J.  quer<A- 
folia^L  grandi/olia,  L  knightiaifolia,  liliumnus  olewfoliuSj  Juglans  Floris- 
santij  Rhus  fraterna^  R.  coriarioideSj  R.  cassioideSy  R.  Hillicej  R.  subrhom- 
boidaliSy  R,  vexans,  R.  trifoUoides,  Zanthoxylon  spirewfoUum^  Ailanthus 
longepetiolataj  Amelanchier  typica,  Crataegus  acerifoliaj  Rosa  HiUia^ 
Amygdalus  gracilis^  Gytisus  modestuSy  C.  Florissantianus^  Ccrcis  parvi- 


N.  A.  INVERTEBRATE  PALiEONTOLOOY.  735 

folia^  Podogonium  aouminatuM^  Leguminosites  serrulatuSj  L.  species,  An- 
Hiolithes  amoBnuSy  A.  improbuSy  Carpites  gcmmaceuSj  C.  Milioides. 

(3)  General  remarks.  Table  of  distribution  of  the  plants  of  tbe  Green 
River  and  White  Biver  groups. 

(4)  Relationship  of  the  local  groups  indicated  by  correlation  of  spe- 
cies. The  plants  which  have  heretofore  been  referred  by  the  author  to 
the  Green  River  group  represent  two  different  horizons :  Green  River 
Station,  Randolph  Company,  and  Alkali  Station  for  one,  Florissant, 
White  River,  and  Elko  for  a  second.  The  materials  obtained  at  the  first 
iire  too  scant  to  afford  any  indication  of  their  reference  to  any  particular 
stage  of  the  Tertiary  5  they  may  represent  a  lower  group  than  that  of 
the  Florissant,  but  what  is  said  of  the  relationship  of  these  plants  au- 
thorizes a  contrary  conclusion.  Considers  the  flora  of  Florissant  prob- 
ably synchronous  with  that  of  the  Oligdcene  of  France. 

IV.  Miocene  flora : 

(1)  Description  of  Miocene  species  from  specimens  obtained  in  the 
so-called  Bad  Lands  of  Dakota.  The  following  are  new  species :  Asple- 
nium  tenerunij  Equisetum  gluboaumy  Quercus  Dentoni^  Ficus  artocarpoidesy 
Tetranthera  prcccursoria,  Cinchanidium  ovale.  Viburnum  daJcotens€y  V. 
Dentoniy  Aralia  acerifolia,  Acer  gracilescens,  Rhus  Winchelliiy  Prunus 
dakotennsy  Cercis  truncata, 

(2)  Description  of  Miocene  species  of  California  and  Oregon.  Tlie 
foUowiug  species  are  new :  Betula  parce-dentatay  Alnus  corrallinay  A.  car- 
pinoidesy  Quercus  Breweriy  Ulnus  pseudo-americanay  Ficus  oMminccfoliay 
Laurus  grandiSy  L,  salicifoliay  L.  califomicay  Oretcia  auriculata,  Ailan- 
thus  ovatay  Myrtus  oregonensiSy  Colutea  baweniana, 

(3)  Contributions  to  the  Miocene  flora  of  Alaska.  The  following  spe- 
cies are  new:  Thuites  {Chamcccyparis)  AlaskensiSy  CompUmia  cuspidatOy 
C.  prcemissa,  Betula  Alaskaiuiy  Alnus  corylifoliay  Quercus  Dallii. 

(4)  Species  of  plants  from  the  chalk  bluffs  of  California. 

(5)  Table  of  distribution  of  the  North  American  Miocene  fossil  plants. 

(6)  Remarks  on  the  species  of  Miocene  plants.  The  author  concludes 
that  as  the  fossil  floras  of  Carbou  and  the  Bad  Lands  are  related  by 
ten  identical  species,  and  those  of  the  Bad  Lands  and  Alaska  by  thir- 
teen, these  three  groups  apparently  represent  the  same  stage  of  the 
North  American  Miocene.  The  flora  of  Carbon  has  only  four  species 
identified  in  that  of  Alaska,  but  their  lesser  degree  of  affinity  may  be 
ascribed  to  difference  in  latitude. 

Lesquereux,  Leo. — Contributions  to  the  Fossil  Flora  of  the  Western 
Territories,  part  ni.  Pop,  Sci.  Monthly y  vol.  xxvn,  p.  560.  August, 
1885.    New  York. 

Notice  and  brief  abstract  of  Professor  Lesquereux's  vol.  viii  of  Rep. 
Oeol.  Sure,  Terr.y  under  F.  V.  Hayden.    4to  series. 
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Mackay,  a.  II. — Organic  Siliceous  Eemains  in  the  Lake  Deposits  of 
Nova  Scotia.  Canadian  Bee.  Sci.,  vol.  i  (1884-'85),  pp.  230-244. 
Montreal. 

Divides  the  deposits  as  follows :  First,  earthy  muds ;  second,  black 
or  brownish  slimy  muds;  third,  whitish  siliceous  muds,  consisting 
nearly  entirely  of  the  cell- walls  of  the  diatomace^  and  the  spicules  of 
fresh- water  sponges,  which  are  found  to  be  present  in  classes  first  and 
second  also,  although  in  less  comparative  abundance.  Oives  a  list  of 
one  hundred  and  four  species  of  diatomacea&  identified  firom  the  sili- 
ceous material ;  also  gives  a  list  of  the  species  of  living  siK>nge8  whose 
spicules  abound  in  the  deposits. 

M ARCOU,  Jules. — ^The  Taconic  System  and  its  Position  in  Stratigraphic 
Geology.  Proc,  American  Academy  of  Arts  and  SeienceSj  new  series, 
vol.  XII,  pp.  174-256.    1885.    Cambridge. 

Many  lists  of  fossils  are  given.  The  "Taconic  System"  comprehends 
all  the  strata  in  which  the  Primordial  faunsd  are  found.  These  faunse 
are  three  in  number.  The  Infra-Primordial,  including  the  most  ancient 
fossils  of  Newfoundland,  among  which  as  yet  no  trilobite  has  been  found 
with  certainty.  The  Primordial  fauna,  properly  so-called,  that  of  Bo 
hemia  and  Scandinavia,  and  which  is  represented  in  America  by  the 
Paradoxides  and  Olenellus  beds.  The  Supra-Primordial  fauna,  found 
at  Hof,  in  Bavaria,  at  Yestfosen,  near  Ghristiania,  in  Norway,  and  else- 
where in  Europe.  On  Lake  Champlain  it  includes  certain  colonies  of 
the  second  fauna  of  Barrande,  and  is  terminated  by  the  "  Potsdam  sand- 
stone,'^ including  the  "  Saratoga  limestone,"  with  Primordial  fossils  dis- 
covered by  Walcott. 

Marcou,  J.  B. —  Progress  of  North  American  Invertebrate  Palaeon- 
tology for  1884.  Amer.  Nat^  vol.  xix,  pp.  353-360.  April,  1885. 
Philadelphia. 

A  brief  sketch  of  the  palaeontologic  work  done  in  1884.  A  more  ex- 
tended review  is  published  in  the  report  of  the  Smithsonian  Institution 
for  1884. 

Marcou,  J.  B. — ^A  Eeview  of  the  Progress  of  North  American  Inverte- 
brate Pala3ontology  for  1884.  Smithsonian  Report  for  1884,  No.  610, 
pp.  1-20.    (1885.     Washington.) 

An  attempt  has  been  made  to  give  a  brief  idea  of  the  contents  of 
each  work,  the  new  genera  and  the  species  described,  and  the  general 
conclusions  of  the  authors. 

Marcou,  J.  B. — (Progress  of  North  American  Invertebrate  Palaeon- 
tology for  1884.)    Mature,  vol.  xxxii,  p.  116.     1885.    London  and 
New  York. 
Notice  of  Mr.  Marcou's  paper  in  the  American  Naturalist. 
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M  ARCOU,  J.  B. — (Identification  of  Fossils  and  Strata  of  the  Great  Sioux 
Reservation.)  The  Lignites  of  the  Great  Sioux  Reservation,  a  Report 
on  the  Region  between  the  Grand  and  Moreau  Rivers,  Dakota,  by 
Bailey  Willis.  Bull.  U.  8.  Oeol  Surv.^  ^o.  21,  p.  11.  1885.  Wiwh- 
ington. 

A  stratigraphic  list  of  the  fossils  collected  by  Mr.  Willis. 

Maecou,  J.  B. — A  List  of  the  Mesozoic  and  Cenozoic  Types  in  the  Col- 
lections of  the  U.  S.  National  Museum.  Proc,  U.  8.  National  Museum^ 
vol.  VIII,  pp.  290-344,    1885.    Washington. 

Matthew,  G.  F. — Recent  Discoveries  in  the  Saint  John  Group.  Cana- 
dian Bee.  8ci.,  vol.  i  (1884-'85),  pp.  136-141.    Montreal. 

This  article  also  appeared  in  the  Bull.  Nat.  Hist.  8oc.  New  Brunswick^ 
No.  rv,  pp.  97-102.    1885.    Saint  John,  New  Brunswick. 

Matthew,  G.  F. — A  New  Genus  of  Cambrian  Pteropods.  Canadian 
Bee.  8Gi.y  vol.  I  (1884-'85)  pp.  149-152,  figs.  1-3  on  p.  152.  Mon- 
treal. 

Describes  from  the  Saint  John  group,  the  new  genus  Camerotheea^ 
with  the  new  species  0.  gra^cilis  as  the  type.  He  refers  to  this  genus 
Hyolithei  danianus  {Bull.  No.  10  U.  8.  Oeol.  8urvey).  In  a  note  tiie 
author  states  that,  after  seeing  the  specific  description  of  Eichwald's 
typical  species  ff.  aoutus,  he  considers  it  necessary  to  place  Camcrotheca 
as  a  subgenus  of  Hyolithes. 

Matthew,  G.  F. — An  Outline  of  Recent  Discoveries  in  the  Saint  John 
Group.  With  a  Letter  of  Prof.  Alpheus  Hyatt  rehitive  to  the  Ptero- 
pods. Bull,  Nat.  Hist.  Soc.  New  Brunswick^  No.  iv,  pp.  97-102.  1885. 
Saint  John,  New  Brunswick. 

Gives  a  general  sketch  of  the  Saint  John  group  and  its  fauna.  Con- 
siders it  to  more  nearly  represent  the  Solva  group  than  the  Menevian. 
(See  Hyatt,  Alpheus.) 

Matthew,  G.  F. — Ln  the  Probable  Occurrence  of  the  Great  Welsh 
Paradoxides,  P.  Davidis,  in  America.  Amer.  Jour.  Sci.^  3d  ser.,  vol. 
XXX,  pp.  72,  73.    July,  1885.    New  Haven. 

The  author  states  that  he  has  received  from  Mr.  J.  P.  Howley,  direc- 
tor of  the  Geological  Survey  of  Newfoundland,  fragments  which  appear 
to  belong  to  the  species  Paradoxides  Davidis.  They  occur  in  a  hard 
black  silico-calcareous  shale  at  Highland's  Cove,  Trinity  Bay,  New- 
foundland,.in  company  with  species  of  Agnostusj  A.punctuosns  Ang.,  A. 
lamgatus  Dalm.,  A.  Aeadicus  Hartt  (var.  declivis  Matthew).  These  fos- 
sils indicate  a  new  horizon  in  the  Paradoxides  beds  of  Auiericii  some- 
what above  that  of  Braintree,  or  the  known  horizons  of  Newfoundland 
and  New  Brunswick.  [It  may  also  occur  in  the  Cambrian  slate  of 
Saint  John,  New  Brunswick.] 
a  Mis.  16 47 
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Matthew,  G.  F.— (On  the  Probable  Occurrence  of  the  Great  Welsh 
Paradoxides  (P.  davidis)  in  America.  Nature^  vol.  xxxii,  p.  358. 
1885.    London  and  New  York. 

Notice  and  abstract  of  Mr.  Matthew's  paper  in  the  Amer.  Jour.  Sci. 

Matthew,  G.  F.— Note  on  the  Genus  Stenotheca.  Geol.  Mag.j  new 
series,  Decade  III,  vol.  n,  pp.  425,  426.    September,  1885.    London. 

Kemarkson  species  from  the  Saint  John  group  of  Nova  Scotia.  The 
author  mentions  five  species  as  occurring  in  the  Saint  John  group,  and 
makes  some  remarks  on  their  affinities  and  habitat. 

Matthew,  G.  F.  —Notice  of  a  New  G^nus  of  Pteropods  from  the  Saint 
John  Group  (Cambrian).  Amer,  Jour,  8ci.,  3d  ser.,  vol.  xxx,  pp.  293, 
294,  figs.  1-3  on  p.  294.    October,  1885.    New  Haven. 

Describes  the  new  genus  Diplotheca  acadica  Hartt,  sp.  var.  crassa^  D. 
Hyaitianay  and  D.  Hyattiana  var.  caudata. 

Matthew,  G.  F. — Illustrations  of  the  Fauna  of  the  Saint  John  Group 
continued.  On  the  Couocoryphea,  with  further  remarks  on  Paradox- 
ides.  Trans,  Boy,  8oc.  Canada^  vol.  ii,  section  iv,  1884,  pp.  99-124, 
pi.  i.    (1885.    Montreal.) 

The  author  gives  further  descriptions  of  Paradoxides  acadicus^  fig.  i, 
of  the  young  of  the  species ;  also  describes  Paradoxides  lamellatus  Hartt, 
figs.  3  and  4.  On  fig.  5  the  author  reproduces  a  pygidium  incorrectly 
figured  in  connection  with  his  former  paper.  {See  fig.  15,  pi.  x,  voL  i, 
Trans.  Roy.  Soc.  of  Canada.)  The  author  suggests  that  the  name  Para- 
doxides Micmac  be  applied  to  the  species  fig.  8,  pi.  x,  vol.  i,  IVans.  Roy, 
Soc.  of  Canada,  This  is  probably  the  specimen  figured  in  ^'Acadian 
Geology.''  The  author  divides  Couocoryphea  into  two  groups :  Gtenoce- 
phalus  Corda  and  Couocoryphea  Corda ;  gives  a  detailed  description  of 
Cteuocephalus  MatthewilEL'Avit  sp.  (figs.  6-21,  pp.  103-111)  and  its  devel- 
opment and  growth.  The  same  thing  is  done  for  Conocoryphe  Baileyi 
Hartt  sp.  (figs.  22-27,  pp.  111-114),  and  Conocoryphe  elegans  Hartt  sp. 
(figs.  28-34,  pp.  115-119).  The  author  also  describes  the  new  species 
Conocoryphe  Walcotti  (figs.  36  and  36&,  pp.  119,120).    Makes  general 

comparisons  and  conclusions  on  pp.  120-123. 

■ 

[Milne,  Bdwabds  H.].— Structure  des  Trilobites.  Ann.  des  Sci.  NoL, 
Sixifeme  S6r.,  vol.  xii.  Art.  3,  p.  33,  pis.  i-iii.    1881.  Paris. 

A  review  of  0.  D.  Walcott's  Organization  of  Trilobites.    (Not  seen.) 

MoBBis,  Ghables. — ^The  Primary  Oonditions  of  f^ossilization.  Proc, 
Acad.  Nat,  Sci.  Philad.,  vol.  — ,  pp.  97-101.    J  uly,  1885.    Philadelphia. 

An  intei^sting  paper  containing  some  slight  discrepancies  and  witb 
some  of  the  premises  of  which  many  people  will  disagree.  The  author 
reaches  the  conclusion  that  '^fossilization  of  animal  forms  was  not  po6- 
sible  until,  after  a  long  period  of  evolution,  the  power  of  secreting  hard 


N.    A.    INVERTEBRATE    PALEONTOLOGY.  739 

oxtomsil  coverings  was  gained.  The  author  says  that  there  c;\u  be  no 
qaestiou  that  the  trilobite  had  foes  stronger  than  himself,  against  whom 
lie  i'ound  defense  only  in  his  chitinoas  armor,"  bat  he  says  nothing  of 
the  necessity  of  weapons  of  attack  in  these  supposed  foes. 

Morris,  Charles. — Attack  and  Defense  as  Agents  in  Animal  Evolu- 
tion. Proo.  Acad.  Nat.  Sci.y  Philad.,  vol.  — ,  pp.  385-392.  December, 
1885,    Philadelphia. 

Early  fossilization  is  due  to  the  preservation  of  the  dermal  skeletons 
of  animals  of  considerably  advanced  organization,  and  those  were  proba- 
bly preceded  during  a  long  era  by  soft-bodied  forms  of  low  organization. 
Yet,  after  the  advent  of  armored  animals,  it  is  probable  that  the  seas 
were  still  tenanted  by  numerous  soft-bodied  forms,  mainly  swimmers, 
the  progenitors  of  the  many  naked  ocean  swimmers  which  still  exist. 
Later  the  tendency  is  no  longer  to  assume  armor,  but  to  throw  it  off 
and  return  toward  the  unprotected  condition.  Finally,  in  the  human 
species,  even  the  covering  of  hairs  is  nearly  lost,  and  in  external  condition 
the  highest  form  of  animal  life  approaches  the  lowest.  The  armored 
(!ephalopods  have  gradually  disappeared  till  only  the  Nautiltts  remains. 
The  unarmored  forms  have  rapidly  increased  until  they  abundantly 
))eople  the  modern  sciis.  The  changes  described  have  taken  place  under 
the  influence  of  one  of  the  most  active  agents  in  evolution,  that  of  the 
reciprocal  influence  of  attack  and  defense  on  animal  structure.  Thus 
we  seem  to  |[)erceive  four  successive  ideas  emerging  into  prominence  in 
the  development  of  the  animal  kingdom.  In  the  primaeval  epoch  it  is 
probable  that  only  soft-bodied  animals  existed,  and  the  weapons  of  as- 
Siiult  were  the  tentacle,  the  thread  cell,  the  sucking  disk,  and  the  like 
unindurated  weapons.  At  a  later  period  armor  became  generally 
adopted  for  defense,  and  the  tooth  became  the  most  efficient  weapon  of 
attack,  till  later  armor  was  discarded,  and  flight  or  concealment  be- 
came the  main  method  of  escape,  and  swift  pursuit  the  principle  of  at- 
tack, while  claws  were  added  to  teeth  as  assailing  weapons.  Finally, 
mentality  came  into  play,  intelligence  became  the  most  efficient  agent 
both  in  att^ack  and  defense,  and  a  special  development  of  the  mind  be- 
gan. 

The  article  is  so  condensed  as  to  render  it  difficult  to  give  a  brief  sy- 
nopsis of  it. 

Meyer,  Otto.— The  Genealogy  and  the  Age  of  the  Species  in  the  South- 
ern Old-Tertiary.  Amer.  Jour.  ScLj  3d  ser.,  vol.  xxix,  pp.  457-468; 
vol.  XXX,  pp.  60-72,  and  421-435,  figs,  a-c,  on  p.  70.  June,  July,  and 
December,  1885.    New  Haven. 

The  author  considers  that  the  succession  is  just  the  contrary  from 
what  ha«  ordinarily  been  supposed,  the  Vicksburg  being  the  oldest, 
and  the  Claiborne  the  most  recent  formation.  The  article  is  divided 
into  three  parts. 
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Part  I.  The  genealogical  relations  of  the  Bpecies.  In  the  first  part 
the  author  characterizes  and  partly  describes  the  following  new  species: 
DiscoJiuHtrellaria  JacksonensiSj  Idmopsis  radiatus^  Astarte  sulcata^  var. 
JacJatonensis,  A.  {Micromeris)  parva  Lea,  var.  VicksburgensiSj  Venericar- 
dia  diversidentata,  V.  parva  Lea,  var.  Ja^ksonensiSj  V,  inflatiovj  F.  in- 
flatior  var.  Ja^iJcsonensiSj  Cytherea  JacksonensiSj  Tellina  VicJcsburgeims 
Conrad,  var.  robusta,  Periploma  Claibomensis  Lea,  var.  parva,  Macira 
inomata^  Oorbula  Willistonij  Dentalium  subcompressum^  D.  Leaij  D. 
Danai,  Cadulus  JacksonensiSj  0.  Vicksburgefisis,  Teinostoma  gubrotundOf 
T.  angularis,  T,  Verrillij  Natica  decipiens,  Distortrix  JacksonenBiSj  Fusus 
Bcettgeri,  Turbinella  humiliorj  Fulgur  filius,  Marginella  incurva  Lea,  var. 
JacksonensiSj  Oliva  mediaj  Pleurotoma  exculpata,  Conus  protractaj  (7. 
JacksonensiSj  Actceon  annectens.  Gives  a  table  showing  the  successioual 
relations  of  the  Vicksburg,  Jackson,  ajid  Claiborne  species. 

Part  II.  The  age  of  the  Yicksbarg  and  the  Jackson  beds.  This  part 
is  mostly  made  np  of  bibliographical  extracts  and  the  author's  inter- 
pretation of  former  writers'  works ;  he  describes  the  new  species  Seal 
pellum  Eocenense  from  stratum  b  of  the  Claibornian.  The  author's  views 
the  relative  ages  of  the  formations  have  already  been  cited  above. 

Part  III.  Reply  to  criticisms.  The  author  defends  his  views  against 
the  criticisms  of  E.  W.  Hilgard,  E.  A.  Smith,  and  T.  H.  Aldrich,  in  the 
October  number  of  the  Amer,  Jour.  8ci. 

Meyer,  Otto. — (The  Genealogy  and  Age  of  the  Species  in  the  Southern 
Old  Tertiaries.)  NaturCj  vol.  xxxii,  p.  368.  1885.  London  and  New 
York. 

Notice  of  Dr.  Meyer's  paper  in  the  Amer.  Jour.  8ci,j  parts  i  and  ii. 

Meyer,  Otto. — The  Classification  and  Palaeontology  of  the  U.  S.  Ter- 
tiary Deposits.  Sciencej  vol.  v.  No.  125,  p.  51G.  June,  1885.  Cam- 
bridge. 

Mr.  Meyer  refers  people  interested  in  his  article  to  the  second  part  of 
it  in  the  July  number  of  the  American  Journal. 

Meyer,  Otto. — The  Classification  and  Palaeontology  of  the  U.  S.  Ter- 
tiary Deposits.  Science,  vol.  vi.  No.  133,  pp.  143, 144.  August,  1885. 
Cambridge. 

An  answer  to  Mr.  AngeloHeilprin's  criticism  on  his  work,  published 
in  Science,  July  31, 1885. 

Neumayr,  M — J.  E.  Whiteaves:  On  the  Fossils  of  Coal-Bearing  De- 
posits of  the  Queen  Charlotte  Island,  collected  by  Dr.  G.  H.  Dawson 
in  1878.  Geological  and  Natural  History  Survey  of  Oana^.  Mesozoic 
Fossils,  vol.  I,  part  3.  1884.  Montreal.  Oji  the  Lower  Cretaceous 
Rocks  of  British  Columbia,  Transactions  of  the  Royal  Society  of  Canada^ 
Sect,  iv,  1882,  S.  81.  Neu.  Jahrb.  fur  Min.  (/eoi.  <fe  Pa/.,  1885,  Baud 
ii,  pp.  115-117.     Stuttgart.    (Abstract.) 
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Newberry,  J.  S. — Description  of  some  Peculiar  Screw-like  Fossils  from 
the  Chemung  Rocks.  Ann,  N.  Y.  Acad,  Sci,y  vol.  iii,  June,  1886,  No. 
7,  pp.  217-220,  pi.  xviii.    New  York. 

Describes  the  new  genus  Spiraxis  and  two  species  under  it,  8.  major 
and  8.  RandulU^  from  the  Chemung  group  in  Northern  Pennsylvania 
and  Southern  New  York.  No  definite  opinion  is  given  as  to  the  affini- 
ties of  the  genus. 

Newberry,  J.  S. — Some  Peculiar  Screw-like  Casts  from  the  Sand- 
stones of  the  Chemung  Group  of  New  York  and  Pennsylvania. 
Trans.  N.  Y.  Acad.  Sci.^  vol.  in,  1883-'84,  pp.  33, 34.    1885.    New  York. 

The  new  genus  Spiraxis  and  species  8.  major  and  8.  Bandalli  fully 
described  and  figured  in  the  Annals,  vol.  in,  No.  7.  The  present  de- 
scriptions were  read  December  3, 1883. 

Newberry,  J.  S. — (Some  Peculiar  Screw-like  Fossils  from  the  Chemung 
Rocks  of  Northern  Pennsylvania  and  Southern  New  York.)    Pop.  8ci. 
Monthly,  vol.  xxvn,  p.  719.    September,  1885.    New  York. 
A  notice  and  abstract  of  Professor  Newberry's  article  in  the  Annals 

of  the  New  York  Academy  of  Sciences. 

Nicholson,  H.  a.,  and  Etheridge,  Bobert,  Jr. — On  the  Synonymy, 
Structure,  and  Geological  Distribution  of  Solenoptera  co/npacta,  Bill- 
ings sp.  Oeol.  Mag.j  new  series,  Decade  III,  vol.  ii,  pp.  529-535,  pi. 
xiii.    December,  1885.    London. 

Describes  and  discusses  the  relations,  occurrence,  and  varieties  of  the 
fossil  mentioned,  originally  described  from  the  Black  Biver  limestone 
under  the  Stromatopora  compoAsta  Billings. 

Nicholson,  H.  A.,  and  Foord,  A.  H. — On  the  Genus  Fistulipora  Mc- 
Coy, with  descriptions  of  several  species.  Annals  and  Magazine  of 
Natural  History,  5th  series,  vol.  xvi,  pp.  496-517,  pis.  xv-xviii,  figs. 
1-6,  pp.  497,  501,  507,  513,  and  514.    December,  1885.    London. 

Describes  Fistulipora  utriculus  Bominger,  from  the  Hamilton  group 
at  Arkona,  Ontario,  Canada,  and  F.  ei  iensis  Bominger,  from  the  Ham- 
ilton group  at  Canandaigua,  Ontario  County,  New  York. 

Packard,  A.  S. — Types  of  Carboniferous  Xiphosura  new  to  North 
America.  Amer.  Nat.,  vol.  xix,  pp.  291-294.  March,  1885.  Phila- 
delphia. 

Prom  the  Carboniferous  beds  of  Pittston,  Pa.,  the  author  describes  a 
new  species,  Eupropis  longispina.  From  Mazon  Creek,  Morris,  111.,  he 
describes  a  new  species  of  Belinurus  and  one  of  Cyclus,  two  genera  new 
to  this  continent,  and  a  new  genus,  Dipeltis,  which  he  places  among  the 
CyclidcB  for  the  present;  the  specific  names  are  Belinurus  laccH,  Cyclus 
americanus,  Dipeltis  diplodiscus.  Fuller  descriptions,  with  illustrations 
and  measurements,  will  be  published  subsequently. 
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Packard,  A.  S. — The  Syncarida,  a  Group  of  Carboniferous  Crustacea. 
Amer.  Nat^  vol.  xix,  pp.  700-703.    July  1,  1885.     Philadelphia. 

Presents  the  conclusions  of  a  paper  read  at  the  last  meeting:  of  the 
National  Academy  of  Sciences.  The  author  considers  the  Syncarida  as 
a  suborder,  standing  near  or  at  the  base  of  the  Thoracostraca^  not  far 
from  the  Siomapoda  and  Schizopoda,  and  with  appendages  closely  homo- 
logous with  those  of  these  two  groups.  In  their  lack  of  a  carapace  and 
in  the  well  formed  dorsal  arch  of  the  seven  thoracic  segments,  we  are 
obliged  to  consider  them  as  an  annectant  group,  pointing  to  the  exist- 
ence of  some  extinct  group  which  may  have  still  more  closely  connectec! 
the  sessile-eyed  and  stalk-eyed  Crustacea. 

[Packard,  A.  S.] — On  the  Gampsonychidae,  an  Uudescribed  Family  of 
Fossil  Schizopod  Crustacea.  Amer,  Nat,^  vol.  xix,  pp.  790-793.  Au- 
gust, 1885.    Philadelphia. 

Abstract  of  a  paper  read  at  the  April  meeting  of  the  National  Acad- 
emy of  Sciences.  The  study  of  about  a  dozen  specimens  of  Pakeocaru 
typtis  Meek  and  Worthen,  has  led  the  author  to  compare  the  genus  with 
Gampsonyxj  and  the  result  has  led  to  the  formation  of  a  family  or  higher 
group  for  the  two  genera,  which  should  properly  stand  at  the  base  of 
the  Schizopoda^  while  also  serving  to  bridge  over  the  chasm  existin^r 
beween  the  thoracostracous  suborders  Syncarida  and  Schizopoda.  This 
group  may  be  called  Oampsonychidw,  The  principal  character  which 
separates  this  group  from  all  other  schizopods  is  the  entire  absence  of  a 
carapace.  When  we  compare  the  Oampsonychidce  with  the  Syncarida 
(Acanthotelson)  we  see  that  both  groups  have  the  same  number  of  body 
segments  and  that  both  la€k  a  carapace ;  and  thus  while  the  Oampsony- 
chidce are  the  ancestors  of  living  schizopods,  the  group  as  a  whole  proba- 
bly descended  from  Acanthotehonj  which  is  thus  a  truly  synthetic  form, 
standing  in  an  ancestral  relation  to  all  the  Thoracostracaj  while  it  also 
suggests  that  the  sessile-eyed  and  stalk-eyed  Crustacea  may  have  had 
a  common  parentage. 

Packard,  A.  S. — On  the  Anthracorid®,  a  Family  of  Carboniferous 
Macrurous  Decapod  Crustacea,  allied  to  the  Eryonidse.  Amer.  Nal, 
vol.  XIX,  pp.  880,  881.    September,  1885.    Philadelphia. 

Abstract  of  an  article  read  before  the  National  Academy  of  Sciencei* 
in  April,  1885.  The  author  has  had  opportunity  of  studying  specimens 
of  Anthrapalamton  gracilis  Meek  and  Worthen.  The  newly  observed 
characters  are  the  carapace  with  its  rostrum,  showing  that  the  Ameri- 
can species  in  these  respects  closeljr  resembles  the  European  ones  fig- 
ured by  Salter,  the  founder  of  the  genus.  Moreover,  specimens  show 
the  entire  thoracic  legs,  while  the  antennae  of  both  pairs  were  almost 
entirely  shown.  The  fact  that  the  first  pair  of  thoracic  feet  were  scarcely 
larger  than  the  succeeding  pairs  shows  that  Anthrapalasmon  cannot  be 
placed  in  the  Eryonidce,  but  should  form  the  type  of  a  distinct  group 
of  family  rank,  none  of  the  existing  Macrura  having  such  small  anterior 
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le^H.  At  the  same  time  the  Carboniferous  Anthracaridcv  were  probably 
tbe  forernnners  or  ancestors  of  the  Mesozoic  and  later  Eryonidw.  From 
the  nature  of  tbe  differentiation  of  tbe  telson  in  tbe  Oalatheidw  tbe 
autbor  is  inclined  to  believe,  from  wbat  be  bas  observed  from  tbe  speci- 
mens  before  bim,  tbat  tbe  telson  of  Anthrapaleemon  is  subdivided  in 
nearly  tbe  same  manner.  If  so,  tbe  genus  cannot  be  referred  to  the 
Uryonidcdj  and  should  therefore  be  regarded  as  tbe  type  of  a  distinct 
family,  which  he  calls  Anthracaridce,  and  briefly  characterizes. 

Peach,  B.  N. — Ancient  Air-breathers.  Nature^  vol.  xxxi,  pp.  295-298, 
figs.  1  and  2  on  pp.  296  and  297.    1885.    London  and  New  York. 

A  general  review  of  Palfeozoic  scorpions ;  cites  the  genus  Eoscorpina 
Meek  and  Wortben.  States  that  Professor  Lindstrom  shows  tbat  Pa- 
Uvophoneus  nuncius  was  a  land  animal  and  a  true  air-breather.  Con- 
siders that  OyrichniteSj  of  the  Lower  Devonian  of  Gasp4,  may  have  been 
animals  whicb  supplied  food  to  the  ancient  scorpions. 

Peach,  B.  N. — (Notice  of.)  (A  Compendium  to  our  Knowledge  of  the 
Ancient  Scorpions,  Nature^  January  29,  1885.)  Amer.  NaU,  vol.  xix, 
p.  706.    July,  1885.    PbUadelphia. 

Cites  Meek  and  Wortben's  description  of  Eoscorpius  in  1866. 

Peery,  J.  H. — Note  on  a  Fossil  Coal  Plant  found  at  tbe  Graphite  De- 
posit in  Mica  Schist,  at  Worcester,  Mi\ss.  Amer.  Jour.  Sci.j  3d  ser., 
vol.  XXIX,  pp.  157, 158.    February,  1885.    New  Haven. 

Reports  finding  two  specimens  of  Lepidodendron  referred  to  Lepido- 
dendron  (Sagenaria)  acuminatum  Goeppert,  by  Prof.  L.  Lesquereux,  who 
says  tbat  they  are  the  first  specimens  seen  by  bim  from  America.  Prof. 
C.  H.  Hitchcock  considered  the  mica  schist  of  Huronian  age. 

PoHLMAN,  Julius,  and  Whitfield,  E.  P. — An  American  Silurian 
Scorpion.  /Science,  vol.  vi.  No.  135,  pp.  183,  184,  fig.  on  p.  183.  Sep- 
tember, 1885.    Cambridge. 

Mr.  Poblman  states  that  tbe  scorpion  described  by  Professor  Whit- 
field on  pages  87  and  88  of  Science^  vol.  vi,  is  undoubtedly  a  young  spec- 
imen of  Eusarcus  scorpionis  (Grote  and  Pitt;  Bulletin  of  tJie  Buffalo 
Society  of  Natural  Sciences^  vol.  iii,  pp.  1,  2),  so  named  by  an  error, 
and  which  will  be  redescribed  as  Eurypterus  scorpionis  in  the  forthcom- 
ing vol.  V  of  tbe  society's  bulletin.  He  gives  a  figure  of  tbe  youngest 
specimen  in  bis  possession. 

In  a  note  Professor  Whitfield  gives  his  reasons  for  not  believing  tbe 
fossil  described  by  him  to  be  tbe  young  of  tbat  or  any  other  Eurypteroid. 

Rogers,  W.  B. — A  Eeprint  of  Geological  Reports  and  other  Papers  on 
the  Geology  of  tbe  Virginias,  by  tbe  late  William  B.  Rogers,  p]>. 
i-xv,  and  1-832,  with  six  plates  of  fossils  and  maps  in  pockets.  188 1. 
New  York. 

Contains,  amongst  tbe  other  papers,  a  reprint  of  "  On  the  Age  of  tlu^ 
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Coal  Rocks  of  Eastera  Virginia,'^  from  Transactions  of  tbe  Association 
of  American  Geolo<::i8ts  and  Naturalists,  1840-'42.  Contains  descrip- 
tions of  plants  with  one  plate.  Also  a  reprint  of  "  Contribntions  to  the 
Geology  of  tbe  Tertiary  Formations  of  Virginia,"  by  W.  B.  Rogers  and 
H.  D.  Rogers,  from  the  Transactions  of  the  American  Philosophical 
Society,  Philadelphia,  1835  and  1837.  Contains  descriptions  of  Miocene 
and  Eocene  fossils,  with  five  plates. 

[Rogers,  W.  B.]. — Geology  of  the  Virginias.  Science^  vol.  vi,  No.  12G, 
pp.  17,  18.    Jnly,  1885.    Cambridge. 

A  review  of  *'  Reprint  of  Geological  Reports  and  other  Papers  on  the 
Geology  of  the  Virginias,''  by  the  late  William  B.  Rogers.  1884.  New 
York.  * 

SouDDER,  S.  H. — The  Geological  History  of  Myriopods  and  Arachnids. 
Eighth  annual  address  of  the  retiring  president  of  the  Cambridge 
Entomological  Club.  Psyche^  vol.  — ,  pp.  245-250.  January-March, 
1885.    Cambridge. 

A  summary  of  our  knowledge  of  the  geologic  history  of  the  two 
groups.  The  author  also  gives  two  tables  of  the  geological  distribution 
of  Myriopods  and  of  Arachnids.  (See  Scudder,  S.  H.,  in  the  Amer.  Nat, 
vol.  XIX,  p.  1210,  December,  1885.) 

Scudder,  S.  H. — Description  of  an  Articulate  of  Doubtful  Relationship 
from  the  Tertiary  Beds  of  Florissant,  Colo.,  Memoirs  of  the  National 
Academy  of  Sciences,  vol.  iii,  pp.  1-6,  figs.  1-3  on  p.  3  (read  at  Wash- 
ington, April  20,  1882),  published  1885. 

The  form  is  called  Planocephalus^  aselloides.  Three  figures  of  it  are 
given  on  page  3;  its  relations  are  carefully  discussed,  and  the  author 
concludes  that  it-s  place  is  among  the  Thysanura^  between  the  Ginwra 
and  the  Symphyla;  that  it  is  of  equivalent  value  to  them,  and  for  this 
new  group  proposes  the  name  of  Ballostoma. 

Scudder,  S.  H. — New  Genera  and  Species  of  Fossil  Cockroaches  from 
the  Older  American  Rocks.  Proc.  Acad.  Nat  Sci.  Philad.y  vol.  — ,  pp. 
34-30.     April,  1885.    Philadelphia. 

Describes  the  new  genus  Promylacris,\  and  the  species  P.  ovale,  and 
the  new  genus  ParomylacrisX  and  the  species  P.  rotundum.  These 
two  genera  of  Mylacridce  are  from  the  Carboniferous  deposits  of  Mazon 
Creek,  Illinois.  Of  the  Blattinariw  he  describes  the  following  new 
genera  and  species  from  the  Triassic  beds  of  Fairplay,  Colo. :  Spih- 
bUittina\  S,  Oardineri,  S,  triassica,  S.  guttata,  S.marginata,  Pctrahlattin'i 


•  Planoceplialns  11.  r.  from  ^rAarcia?,  necpaXi}.  i  jrpOt  itvXaxpiS, 

t  Jiapoi,  nvXaxpi^.  ^ 6icl\6^^  Hlatt iiiM. 
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wqua,  P.  Meier i J  Poroblattina^^  P,  areuatay  P.  LaleJtiiy  and  Oryctoblattina 
occidua  from  the  Carboniferous  of  Mazoii  Creek,  Illinois. 

SCUDDER,  S.  H. — New  Genera  and  Species  of  Fossil  Cockroaches.  Av- 
7uil8  and  Magazine  of  Natural  History^  5th  ser.,  vol.  XV,  pp.  408-4.4. 
May,  1885.    London. 

Reprinted  from  the  Proc.  Acad.  Nat  8ci,  Philadelphia,  vol.  — ,  March 
10,  1885,  pp.  34-39. 

ScuDDER,  S.  H. — Notes  on  Mesozoic  Cockroaches.  Proc,  Acad,  Nat  Sci. 
Philad.j  vol.  — ,  pp.  105-115.     July,  1885.    Philadelphia. 

These  notes  are  divided  into  three  parts.  The  first  is  on  Pterinohlat- 
tinUyj  a  remarkable  type  of  Pakeohlattina ;  Blattapluma  Giet  is  the 
type  of  the  new  genus,  and  the  following  new  species  are  described 
under  it:  P.penna,  P.  intermixta;  Blattina  chrysea  E.  Geinitz,  Recania 
hospes  Germ.,  and  R.  gigas  Weyenb.,  are  also  referred  to  it.  The  second 
l>art  is  on  ^'Triassic  Blattariae  from  Colorado."  In  it  twanew  genera 
and  several  species  are  described:  Neorthrohlattina^X  -^«  aJbolineata^  N, 
Ldkesii,  N.  rotundata,  N,  attenuata,  ScutinobkLttina^^  S,  Brongniarti,  S. 
intermedia,  8.  recta.  The  third  part  is  "On  the  genera  hitherto  pro- 
posed for  Mesozoic  Blattariae.'^    This  is  a  brief  revisionof  these  genera. 

ScuDDER,  S.  H.-7-Notes  on  Mesozoic  Cockroaches.  Annals  and  Maga- 
zine of  Natural  History,  6th  series,  vol.  xvi,  pp.  54-C4.  July,  1885. 
London. 

A  reprint  from  the  Proc.  Acad.  Nat  Sci.  Philad.,  1885,  pp.  105- 
116. 

ScuDDER,  S.  H. — The  Relations  of  the  Palseozoic  Insects.  Amer.  Nat, 
vol.  XIX,  pp.  876-378.    September,  1885.    Philadelphia. 

Abstract  of  a  paper  read  by  Mr.  S.  H.  Scudder  at  the  April,  1885, 
meeting  of  the  National  Academy  of  Sciences.  The  author  states  that 
while  we  may  recognize  in  the  Palaeozoic  rocks  insects  which  were  plainly 
precursors  of  existing  Heterometabola,  we  may  yet  not  call  these  Orthop- 
tera,  Neuroptera,  &c.,  since  ordinal  features  were  not  differentiated;  but 
all  Palaeozoic  insects  belonged  to  a  single  order  which,  enlarging  its 
scope,  as  outlined  by  Goldenberg,  we  may  call  Palwodictyopiera ;  in  other 
words,  the  Palaeozoic  insect  was  a  generalized  Hexapod,  or  more  par- 
ticularly a  generalized  Heterometabolon.  Ordinal  differentiation  had 
not  begun  in  Palaeozoic  times. 

We  find,  then,  that  the  entire  change  from  the  generalized  hexapod 
to  the  ordinarily  specialized  hexapod  was  made  in  the  interval  between 
the  close  of  the  Palaeozoic  period  and  the  middle,  we  may  say,  of  the 
Mesozoic.  These  significant  changes  were  ushered  in  with  the  <lawn  oi 
the  Mesozoic  period,  and  the  Triassic  rocks  became  naturally  (together 
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with  tbc  Silurian)  the  most  important,  tlicexi)ectant  ground  of  the  stu- 
dent of  palaeoptology. 

It  wonld  then  appear  that  the  geological  history  of  winged  insects,  so 
far  as  we  know  from  present  indications,  may  be  summed  up  in  a  very 
few  words.  Appearing  in  the  Silurian  period,  insects  continued  througli- 
out  PalsBozoic  times  as  a  generalized  form  of  Heterometaholaj  which,  for 
convenience,  we  have  called  Palwodictyopteraj  and  which  had  the  front 
wings  as  well  as  the  hind  wings  membranous. 

Un  the  advent  of  Mesozoic  times  a  great  differentiation  took  place, 
and  before  its  middle  all  the  orders,  both  of  Heterometdbola  and  Metabohi, 
were  fully  developed  in  all  their  essential  features  as  they  exist  to-day; 
the  more  highly  organized  Metahola  at  first  in  feeble  numbers,  but  to-day, 
and  even  in  Tertiary  times,  as  the  prevailing  types.  The  Metahola  have 
from  the  first  retained  the  membranous  character  of  the  front  wings, 
while  in  most  of  the  Heierometahola^  which  were  more  closely  and  di- 
rectly connected  with  Palaeozoic  types,  the  front  wings  were,  even  in 
Mesozoic  times,  more  or  less  completely  diflFerentiated  from  the  hind 
wings  as  a  sort  of  protection  covering  to  the  latter,  and  these  became 
the  principal  organs  of  flight. 

ScuDDER,  S.  H. — (A  Contribution  to  the  Geological  History  of  Myrio- 
pods  and  Arachnids,  in  Psyche),  Amer.  Natj  vol.  xix,  pp.  1210, 1211. 
December,  1885.    Philadelphia. 

An  abstract  of  Mr.  Scudder's  article  in  Psyche. 

The  great  Archipolypoda  resemble  the  Diplopoda  in  having  two  pairs 
of  legs  on  every  segment;  while  in  the  Protosygnatha  only  a  single  pair 
of  legs  is  borne  by  each  segment,  and  the  group  thus  resembles  the 
Chilopoda.  For  a  brief  period  after  leaving  the  egg,  modern  diplopods 
and  pauropods  have  a  shorter  body  than  in  after  life,  and  the  first  three 
segments  bear  but  a  single  pair  of  legs.  In  adult  life  these  first  three 
segments  still  bear  but  a  single  pair  of  limbs,  while  all  the  other  seg- 
ments, both  those  which  exist  in  the  larval  state  and  those  which  de- 
velop afterwards,  bear  two  pairs.  The  Chilopoda  have  these  same 
anterior  pairs  of  limbs  early  and  permanently  developed  as  organs  of 
manducation,  while  all  other  segments  have  but  a  single  pair.  Palaeou- 
tologic  evidence  is  in  favor  of  the  view  that  the  dorsal  scutes  of  ZHplo- 
poda  are  compound.  The  archipolypodous  type  is  the  oldest,  and  there 
is  evidence  that  some  of  the  Carboniferous  forms  were  amphibious.  The 
group  culminated  in  the  Carboniferous,  and  does  not  appear  to  occur 
later  than  the  Dyas,  while,  with  one  doubtful  exception,  no  true  diplo- 
pod  is  known  to  be  older  than  the  Oligocene.  According  to  S.  H.  Scnd- 
der,  between  twenty  and  thirty  species  of  pre-Tertiary  Arachnida  are 
now  known,  and  the  earlier  forms,  chiefly  of  Carboniferous  age,  belong 
either  to  the  Scorpionides  or  to  the  Anthra^iomartiy  a  group  which  is 
not  known  later  than  Palaeozoic  times,  the  only  Mesozoic  arachnids  yet 
known  being  true  spiders. 
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Seely,  H.  M. — A  new  Genua  of  Chazy  Sponfres,  Strcphoclictus.  Amcr. 
Jour,  8cL,  3d  scr.,  vol.  xxx,  pp.  355-357,  figs.  1-^3  on  p.  356.  Novem- 
ber, 1886.    New  Haven. 

DeRcribes  the  new  genns  Strephochetusj^  of  which  8.  oscellatus  is  de- 
scribed as  the  type.  It  occurs  in  connection  with  well  recognized  Chazy 
forms,  and  especially  with  Maclurea  magna.  It  is  found  in  place  in  the 
town  of  Addison,  Bridport,  &c.,  in  Addison  County,  Vermont. 

Smith,  B.  A. — ^Eemarks  on  a  Paper  of  Dr.  Otto  Meyer  on  "  Species  in 
the  Southern  Old  Tertiary.''  Amer,  Jour,  8ci,y  3d  ser.,  vol.  xxx,  pj). 
270-275.    October,  1885.    New  Haven. 

Criticises  Dr.  Otto  Meyer's  views,  corrects  his  quotations  of  Sir 
Charles  Lyell,  and  offers  two  kinds  of  evidence  of  the  superposition  of 
the  white  limestone  above  the  Claiborne  sands,  (a)  evidence  from  direr.t 
superposition,  (b)  from  geographical  position. 

Steinmann,  Gustav.— a.  H.  Ford :  On  Three  new  Species  of  Mouticu- 
liporoid  Corals.  Ann.  and  Mag.  Nat.  Histj  ser.  5,  vol.  xin,  pp.  338-342, 
and  XII,  1884.  Neu.  Jahrb.  fur  Min.  Oeol.  &  Paly  1885,  Band  ii,  p. 
205.    Stuttgart.     (Abstract.) 

Uhlio  V. — A.  Hyatt:  Fossil  Cephalopoda  in  the  Museum  of  Comparn- 
tive  Zoology.    Proceedings  of  the  American  Association  for  the  Ad 
vancement  of  Science^  vol.  xxxn,  Au^st,  1883.    8vo.    Ncu.  Jahrb. 
fur  Min.  Geol.  &  Pal.,  1885,  Band  i,  pp.  324-329.    Stuttgart.    (Ab- 
tract.) 

Wachsmuth,  C,  and  Babbis,  W.  n.— Descriptions  of  new  Crinoids 
and  Blastoids  from  the  Hamilton  Group  of  Iowa  and  Michigan,  ])p. 
1-20,  pis.  i,  ii,  figs.  1-3  on  pp.  9  and  13. 

This  is  a  collection  of  several  articles.  The  first  is  taken  from  tlie 
Proceedings  Davenport  Academy  of  Natural  8cienceSj  vol.  iv,  p.  70,  an 
are  also  the  two  plates,  and  probably  the  articles  also  j  but  1  have  no 
means  at  present  of  ascertaining  that  fact.  The  various  articles  are  sis 
follows : 

(1)  On  a  new  Genus  and  Species  of  Blastoids,  with  Observations 
upon  the  Structure  of  the  Basal  Plates  in  Codaster  and  Pentremites. 
By  Charles  Wachsmuth.     [This  article,  which  appeared  in  the  Oeoloij 
ical  Report  of  Illinoi^y  vol.  vii,  p.  346,  has  been  revised  '^y  the  author.) 

(2)  Descriptions  of  some  new  Blastoids  from  the  Hamilton  Group. 
By  W.  H.  Barris.  [This  article  also  appeared  in  the  Geological  BejHtrt 
of  Illinois^  vol  vn,  p.  357.] 

(3)  Description  of  a  new  Crinoid  from  the  Hamilton  Group  of  Michi 
gan.    By  Charles  Wachsmuth.    Describes  Megistocrinus  concavus  jis  ;i 
new  species. 

(4)  Descriptions  of  some  new  Criuoids  from  the  Hamilton  Grou|r. 

*'<Trpf<pw,  I  twin*^ ;  AyrrAcf  canal. 
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By  W.  H.  Barris.     (Presented  .l)efore  the  Davenport  Academy  of  Sci 

ences,  1883.)     Describes  the  new  variety  Mcgistoci'inus  iiodosvs^  var. 

ynultide-coratus  and  Dolatocrinus  triadacfyliis. 

(5)  Stereocrinus  Bairis.    (Revised.)    By  W.  H.  Barris. 

• 
Wachsmuth,  Charles,  and  Springer,  Frank. — Revision  of  the  Pa- 

Iseocrinoidea.  Part  iii.  Discussion  of  the  Classification  and  Rela- 
tions of  the  Brachiate  Crinoids,  and  Conclusion  of  the  Greneric  De- 
scriptions. Proc.  Acad,  Nat.  8cL  Pkilad.,  vol.  — ,  pp.  225-364,  pis. 
iv-ix.     December,  1885.     Philadelphia. 

An  author's  edition  with  a  distinct  pagination  has  also  been  pub- 
lished. This  contains  only  the  first  section  of  *part  iii.  The  second 
section,  containing  the  Articulata  and  Iruidunata^  has  been  referred  by 
the  Philadelphia  Academy  to  their  Proceedings  of  1886.  The  authors 
give  an  elaborate  discussion  of  the  structure  of  the  Palceocrinoidea^  which 
they  divide  into  three  groups.  The  name  "  Camaratu^  is  proposed  for 
all  Palceocrinddea^  in  which  the  lower  arm  plates  are  incorporated  into 
the  calyx  by  interradial  plates,  and  in  which  all  the  component  parts 
of  the  test,  dorsally  and  ventrally,  are  solidly  connected  by  suture. 
Under  the  name  "  Articulata^  they  include  those  families  in  which  the 
])lates  of  the  test  are  united  by  loose  ligaments  or  muscles,  and  in  which 
they  are  somewhat  movable.  The  name  "  Inadunata^^  is  proposed  for 
all  Palccocrinoidea  in  which  tfte  arms  are  free  above  the  first  radials 
and  which  have  five  single  interradials  located  ventrally.  The  pre- 
liminary discussion  is  subdivided  under  the  following  heads : 

(1)  The  plates  of  the  abactinal  system.  A.  The  basals  and  underba- 
Fjils.  B.  The  radial  and  arm  plates.  0.  The  interradial,  interaxillary, 
and  interbrachial  plates.  From  the  observations  under  this  head  the 
authors  draw  the  following  conclusions,  viz:  (1)  Interradials  are  rep- 
resented in  all  groups  of  the  Palasocrinoidea,  They  were  developed  in 
the  larva,  attained  at  once  large  proportions,  and  persisted  through  life 
or  were  resorbed  on  approaching  maturity.  (2)  They  extend  invari- 
ably to  the  proximals,  or  even  cover  them  completely.  (3)  They  are 
more  extravagantly  developed  in  the  earlier  groups,  not  always  in  num- 
ber, but  by  extending  over  comparatively  larger  space.  (4)  In  all 
groups  in  which  the  arms  are  free  from  the  first  radials  they  are  repre- 
sented by  only  five  single  plates,  and  these  are  located  ventrally. 
Groups  with  two  or  more  radials  have  two  at  least,  and  the  number 
increases  in  proportion  to  the  increase  of  the  radials,  by  means  of  whicJi 
the  lower  series  attain  gradually  a  dorsal  position.  D.  The  anal 
plates  and  nnal  tube. 

(2)  The  plates  of  the  actinal  system.  A.  The  summit  plates.  The 
authors  think  that  the  orals,  if  these  are  developed  in  Pakeocrinoidea^ 
which  they  think  is  the  case,  can  only  be  represented  by  the  central 
plate.     A  resorption  of  the  summit  plates  may  have  taken  plaee  in  the 
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later  Inadunata  ;  throughout  the  Camarata  they  persisted  through  life. 
B.  The  ventral  perisome. 

(3)  The  relations  of  the  Palcoocrinoidea  to  the  Neocrinoidea.  Give  a 
definition  of  the  two  groups. 

(4)  Classification.    The  following  classifioation  is  adopted,  viz : 

Phylum  Eghinodbbmata. 

Cla«s  Pelmatozoa. 

Subclass  I.  Anthodiata.  Subclass  II.  Grinoidea  (Brachiata). 

Order  I.  Cystidea,  &c.  Order  III.  Palaeocrinoidea. 

Order  II.  Blastoidea.  Order  IV.  Neocrinoidea. 

Definitions  of  the  class  Pelmatozoa  and  subclass  Grinoidea  are  given. 

(5)  Tlie  subdivisions  of  the  Palceocrinoidea.  These  have  already  been 
mentioned. 

The  suborder  Camarata  is  divided  into  ten  families,  which  are  de 
fined ;  they  are  as  follows :  (A)  BeteocrinidcBy  (B)  Bhodocrinidcdj  (0) 
Glyptasteridw,  (D)  Melocrinidw,  (E)  ActinocrinidWy  (F)  Platycrinidw^ 
(G)  UexacrinidWj  (H)  AcrocrinidWy  (I)  Barrandeocrinidcdj  (J)  Euca- 
lyptoerinidcd.  Under  the  first  family,  BeteQcrinida;,  the  new  genus  Can- 
istrocrinus^  is  described.  Under  the  second  family,  Rhodocrinidce,  the 
imw  genus  Rhaphanocrintisj  is  described. •Under  the  third  family,  Olyp- 
iaHteridcBj  the  new  genus  PtychocrinusX  is  described. 

The  work  contains  descriptions  of  the  genera  that  were  not  consid- 
ered in  parts  i  and  ii,  and  the  results  of  the  authors'  further  studies  in 
their  bearing  on  the  genera  heretofore  discussed.  The  figures  have 
been  very  well  drawn  by  M.  Orestes  St.  John. 

Walcott,  Charles  D. — Palasontology  of  the  Eureka  District.    Pop. 
Sci.  Monthly^  vol.  xxvii,  p.  134.    November,  1885.    New  York. 

Notice  and  very  brief  abstract  of  Mr.  Walcott's  Monograph,  U,  S, 
GeoL  Survey,  vol.  viii. 

Walcott,  Ghables  D. — Description  of  the  [Deer  Creek,  Arizona] 
Coal-field.  (Letter  from  the  Secretary  of  the  Interior,  tmnsmitting, 
in  compliance  with  law,  letter  of  the  Commissioner  of  Indian  Affairs, 
with  report  upon  the  coal  on  the  White  Mountain  Reservation  in  Ari 
zona.  Senate  Ex.  Doc,  No.  20,  Forty-eighth  Congress,  second  session 
Appendix  I,  pp.  5-7.    1885.    Washington.) 

Gives  a  list  of  the  fossils  collected  from  the  Carboniferous  and  De- 
vonian limestones.  Refers  the  coal-beds  to  the  Cretaceous,  and  gives 
the  genera  of  plants  found  in  them,  as  identified  by  Mr.  L.  F.  Ward. 


•  Kdvtd  Tpovy  a  willow  basket ;  xpiyovy  a  lily. 
iPdepavoi,  a  radiKli ;  xpivov,  a  lily. 
t  Urv^^  a  Told ;  xpivoVj  a  lily. 
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Walcott,  Charles  D. — Pala&outologic  Notes.  Amer.  Joum.  Sei.,  3d 
ser.,  vol.  XXIX,  pp.  114-117,  pi.  on  p.  116.   February,  1885.   New  Haven. 

In  this  paper  Mr.  Walcott  publishes  a  list  of  the  species  he  found  in 
the  Hartt  collection  firom  the  Saint  John  group  of  New  Brunswick,  at  Cor- 
nell University.  He  proposes  and  defines  a  new  genus  of  the  OboUdOj 
Linnarssonia  n.  g.,  Walcott,  1885.  Illustrations  accompany  the  de- 
scription of  this  new  genus ;  figs.  1  and  2  are  given  as  those  of  OboleUa 
chromaticaj  and  credited  to  Mr.  Billings.  The  artist,  in  preparing  the 
figures,  copied,  by  mistake,  those  of  Obolella  crassa  Ford. 

Walcott,  Charles  D. — Palaeozoic  Notes ;  new  Genus  of  Cambrian 
Trilobites,  Mesonacis.  Amer,  Joum.  Set.,  vol.  xxix,  pp.  328-330,  figs. 
1  and  2  on  p.  329.     April,  1885.     New  Haven. 

Describes  the  new  genus  Mesonacis  from  the  Middle  Cambriau,  at 
Parker's  quarry,  Georgia,  Yt.,  and  substitutes  the  name  Bailiella  for  the 
subgenus  Salteria^  proposed  by  him  in  Bull.  No.  10,  U.  8.  Oeol.  Survey. 
1884.     Washington. 

Walcott,  Charles  D. — Description  of  Mesonacis,  a  new  Genus  of 
Cambrian  Trilobite.  Anier.  Nat,  vol.  xix,  p.  707.  July,  1885.  Phila- 
delphia. 

(Notice.     See  Walcott,  Charles  D.    Amer.  Jour.  Set.,  April,  1885.) 

Walcott,  Charles  D. — Palaeozoic  Notes ;  new  Genus  of  Cambrian  Tri- 
lobites, Mesonacis.  Nature,  vol.  xxxii,  p.  ijS.  1885.  London  and 
New  York. 

Notice  of  Mr.  Walcott's  paper  in  the  Amer.  Joum.  Set. 

Walcott,  Charles  D. — Note  on  some  Palaeozoic  Pterpods.  Amer. 
Joum.  Sci.,  3d  ser.,  vol.  xxx,  pp.  17-21,  figs.  1-6  on  p.  20.  July,  1885. 
New  Haven. 

Describes  the  new  genus  MaMhevia,  of  which  M.  variabilis  is  described 
as  the  type  from  Cambrian  limestone  resting  on  Potsdam  sandstone^ 
1  mile  northwest  of  Saratoga  Springs,  N.  Y.  Becords  some  additional 
characters  of  Hyolithes  (Gamarotheca)  Em^nonsi  Ford. 

The  characters  of  Matthevia  differ  so  much  from  aU  described  forms 
of  Pteropoda  that  the  author  proposes  the  new  family  Matthevidos  to  re 
ceive  it. 

Walcott,  Charles  D. — Note  on  some  Palaeozoic  Pteropods.  Nature, 
vol.  xxxn,  p.  358.    1885.    London  and  New  York. 

Notice  and  abstract  of  Mr.  Walcott's  paper  in  the  Amer.  Joum.  Set. 

Ward,  L.  F.— The  Fossil  Flora  of  the  Globe.  T/ie  Botanical  QaaeUe, 
vol.  IX,  pp.  169-174.    November,  1884.    Indianapolis. 

Abstract  prepared  by  the  author  of  a  paper  read  before  the  Amer. 
Assoc.  Adv.  Sci.    1884.    Philadelphia. 
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Historical  view,  pp.  169, 170 ;  Geological  view,  pp.  170, 171 ;  Botani- 
cal view,  pp.  171-174,  and  a  table  showing  the  ^'  Number  of  Species  of 
oach  of  the  Principal  Types  of  Vegetation  that  have  been  foand  Fossil 
iu  each  Geological  Formation ;  also,  the  number  existing  at  the  present 
time,  as  nearly  as  it  is  possible  to  ascertain,  together  with  the  percent- 
age that  each  type  forms  of  the  total  flora  of  each  formation,"  pp.  172, 
173. 

Ward,  L.  F. — A  Glance  at  the  History  of  our  Knowledge  of  Fossil 
Plants.    Science^  vol.  V,  pp.  93-95.    January,  1885.    Cambridge. 

Ward,  L.  F. — Chronology  of  the  Fossil  Flora.  Pop.  Sci.  Monthlyj  vol. 
XXVI,  p.  574.    February,  1885.    l^ew  York. 

A  brief  abstract  of  Mr.  Ward's  review  of  what  is  known  of  the  fossil 
flora  of  the  globe  before  the  Amer.  Assoc.  Adv.  Sci. 

Ward,  L.  F.— Historical  View  of  the  Fossil  Flora  of  the  Globe.  Proc. 
Amer.  Assoc.  Adv.  8ci.j  vol.  xxxm,  part  ii,  pp.  493-495.    1885.    Salem. 

Abstract.  Says  that  the  first  attempt  to  place  vegetable  palaeontol- 
ogy on  the  footing  of  a  systematic  science  was  made  by  the  Rev.  Henry 
Steinhaver,  of  Bethlehem,  Pa.,  in  a  paper  read  before  the  Amer.  Phil. 

Soc.,  and  published  in  its  '^  Proceedings'^  for  the  year  1818. 

* 

Ward,  L.  F.— Geological  View  of  the  Fossil  Flora  of  the  Globe.  Ptoc. 
Amer.  Assoc.  Adv.  8ci.^  vol.  xxxni,  part  ii,  pp.  495, 496.    1885.    Salem. 

(Abstract.  Gives  the  number  of  species  occurring  in  the  dififerent 
formations.) 

Ward,  L.  F.— Botanical  View  of  the  Fossil  Flora  of  the  Globe.  Proc. 
Amer.  Assoc.  Adv.  8ci.j  vol.  xxxiii,  part  ii,  pp.  496, 497.    1885.    Salem. 

Abstract.  Gives  an  account  of  the  first  appearance  of  types  of  the  age 
of  the  maximum  relative  predominance  of  each  type,  and  of  the  proba- 
ble true  period  of  origin  and  of  maximum  absolute  development  of  each 
type.  ' 

Ward,  L.  F. — Eyolution  in  the  Vegetable  Kingdom.  Amer.  Nat.^  vol. 
XIX,  pp.  637-644  and  pp.  745-753.  July  and  August,  1885.  Philadel- 
phia. 

An  inquiry  as  to  what  vegetable  palaeontology  has  to  present  in  favor 
of  evolution  in  plants.  The  subject  is  considered  under  three  somewhat 
distinct  points  of  view,  the  historical,  the  geological,  and  the  botanical. 
Gives  a  diagram  (p.  749)  representing  graphically  the  development  of 
l)lant  life  through  the  successive  geologic  ages.  Gives  a  diagram  show- 
ing the  progress  of  each  of  the  leading  types  of  plant  life  in  the  differ- 
ent geologic  ages  (p.  752). 

Ward,  L.  F. — Evolution  in  the  Vegetable  Kingdom.  NaturCj  vol. 
XXXII,  p.  568.     1885.    London  and  New  York. 

If  otice  of  Mr.  Ward's  paper  in  the  American  Naturalist 
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Waud,  L.  F. — ^Foutaine's  Older  Mesozoic  Flora  of  Virginia.  SciencCy 
vol.  V,  No.  113,  pp.  280,  281.    April,  18^.    Cambridge. 

A  review  of  "  Contributions  to  the  Knowledge  of  tbe  Older  Mes- 
ozoic Flora  of  Virginia,  by  William  Morris  Fontaine.  Washington, 
1883.  12-144  pp.,  54  pis.  Monographs  of  the  U.  8.  Geological  Survey, 
No.  VI."  The  reviewer,  while  differing  slightly  from  Mr.  Fontaine's 
analysis  of  the  facts,  agrees  with  him  in  correlating  the  Eichmond 
coal-fields  with  the  Rhaetic  of  Europe.  The  reviewer  further  states 
that  the  "  seven  Jurassic  species  are  mostly  from  the  Lias,  or  Lower 
Oolite,  which,  while  not  negativing  the  Khsetic  character  of  tbe  Vir- 
ginia beds,  does  seem,  when  coupled  with  the  rest  of  the  evidence, 
to  negative  their  Triassic  character.''  From  this  remark  it  would  seem 
that  the  reviewer  considers  the  Rhaetic  as  of  Jurassic  rather  than  Tri- 
assic age,  a  conclusion  he  is  hardly  justified  in  assuming. 

Ward,  L.  F. — Lesquereux's  Cretaceous  and  Tertiary  Flora.  /Science^ 
vol.  V,  No.  IIG,  pp.  348, 349.    AprU,  1885.    Cambridge. 

A  review  of  "  Contributions  to  the  Fossil  Flora  of  the  Western  Terri- 
tories. Part  iii.  The  Cretaceous  and  Tertiary  Floras,  by  Leo.  Les- 
quereux.  Bep,  U.  8.  Oeol.  Survey  Terr:  F.  V.  Hayden,  U.  S.  Geolo- 
gist, in  charge.  Vol.  Vin,  pp.  12,238,  pis.  59.  4to.''  1884.  -  Oovem- 
me7it    Washington. 

White,  C.  A. — The  Application  of  Biology  to  Geological  History ;  a 
presidental  address  delivered  at  the  fifth  anniversary  meeting  of  tbe 
Biological  Society  of  Washington,  January  24, 1885.  Proc.  Biol.  Soc. 
Washington^  vol.  iii,  pp.  1-20.    1885.    Washington. 

Concludes  that  the  field  geologist  and  palaf^ontologist  must  work  in 
concert.  Indeed,  the  field  geologist  who  ignores  the  use  of  fossils,  as 
some  have  aftected  to  do,  is  sure  to  burden  science  with  the  results  of 
worthless  work,  and  the  palaeontologist  who  does  not  go  to  the  field  and 
study  there  the  formations  from  which  his  fossils  have  been  obtained  is 
sure  to  produce  results  of  work  which  will  be  worthy  of  the  condemua- 
tion  of  both  geologists  and  biologists. 

WuiTE,  C.  A,. — Notes  on  the  Jurassic  Strata  of  Korth  America.  Amer, 
Journ.  Sci.^  3d  ser.,  vol,  xxix,  pp.  22S-232.  March,  1885.  New  Ha- 
ven. 

A  criticism  of  Mr.  J.  F.  Whiteaves's  views  as  expressed  in  "Mesozoic 
Fossils,  vol.  I,  i>art  iii,  GeoL  Survey^  Canada,  1884."  The  author  criti- 
cises the  identification  of  niue  spe<5ies  of  fossils  from  the  Cretaceous  strata 
of  Kriiisli  Columbia  with  fossils  considered  Jurassic  in  the  United 
Siauvs,  iuul  considers  the  identity  of  the  beds  containing  them  as  in  no 
meiisure  proved. 
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WHiTBy  O.  A. — ^Notes  on  the  Jurassic  Strata  of  North  America.  J^To- 
ture^  vol.  XXXI,  p.  522.    1885.    LoDdon  and  New  York. 

(Notice  and  abstract  of  Dr.  White's  article  in  the  Amer.  Journ.  Sci- 
ence,) 

White,  G.  A. — ^The  Oenns  Pyrgulifera,  Meek,  and  its  Associates  and 
Congeners.  Amer.  Joum.  Set,,  3d  ser.,  vol.  xxix,  pp.  277-280.  April, 
1885.    New  Haven. 

Galls  attention  to  the  probable  identity  of  the  genus  PyrgtUi/era  of 
the  Bear  Eiver  group  of  North  America,  the  fresh- water  Upper  Greta- 
ceous  of  Hungary,  and  the  living  shells  in  Lake  Tanganyika.  Dr.  Leo- 
pold Tausch  considers  that  he  has  found  the  type  species,  P.  humerora^ 
in  Hungary.  This  wide  extensive  range  of  fresh  or  brackish  water 
forms,  both  in  time  and  space,  is  very  difficult  to  understand  and  ex- 
plain, and  has  also  an  extreme  interest  in  relation  to  the  assumed  equiv- 
alency of  formations  which  bear  similar  faunas. 

• 

White,  O.  A. — (The  Genus  Pyrgulifera,  Meek,  and  its  Associates  and 
Gongeners.)  Nature^  vol.  xxxn,  p.  68.  1885.  London  and  New 
York. 

Notice  and  abstract  of  Dr.  YHiite's  paper  in  the  Amer.  Joum.  Science. 

White,  G.  A. — On  the  Mesozoic  and  Oenozoic  PalaBontology  of  Galifor- 
nia.    Bull.  U.  S.  Oeol  Survey^  No.  16,  pp.  1-33.    1885.    Washington. 

The  author  considers  that  the  Ghico-Tejon  groups  are  an  unbroken 
series  of  strata,  and  together  represent  the  closing  epoch  of  the  Greta- 
ceous  and  the  opening  or  Eocene  epoch  of  the  Tertiary.  The  unbroken 
continuity  of  the  series  is  best  illustrated  near  New  Idria,  Fresno  Gounty ; 
still,  there  is  there,  near  the  middle,  a  recognizable  change  in  the  aspect 
of  the  strata,  so  that  in  appearance,  and  to  some  extent  in  the  character, 
of  the  stratification  the  upper  half  differs  fh)m  the  lower  half. 

In  the  Shasta  group  Dr.  White  considers  the  Enoxville  beds  as  older 
than  the  Horsetown  beds.  The  Gretaceous  of  British  Golumbia  and 
Alaska  he  considers  as  probably  the  equivalent  of  the  Enoxville  beds. 
This  conclusion  is  based  on  the  occurrence  of  Aucella.  The  author 
considers  Aucella  erringtanii  and  A.  piochii  Oabb  as  identical,  and  as 
varieties  of  Aucella  ooncentrica  Fischer,  and  on  this  account  considers 
the  so-called  Jurassic  auriferous  slate  as  of  the  same  age  as  the  Enox- 
ville beds  of  the  Shasta  group,  and  considers  the  existence  of  the  Ju- 
rassic in  Galifomiaas  very  doubtful.  The  fauna  of  the  Enoxville  beds 
of  the  Shasta  group  extends  from  Alaska  southward  at  least  as  flEir  as 
Gentral  Galifornia.  Some  fossils  from  Southern  Mexico  apparently  come 
from  strata  of  the  same  age.  No  rocks  of  that  age  are  known  to  exist  to 
the  eastward  of  the  probable  site  of  that  belt ;  and,  finally,  the  Jurassic 
fauna  of  the  strata  which  lie  to  the  eastward  of  the  assumed  site  of  the 
belt  is  entirely  different  from  that  of  the  Jurassic  strata  to  the  west- 
ward of  it.  The  author  throws  out  the  Martinez  group  and  considers 
H.  Mis.  15 48 
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that  there  Is  an  unbroken  Btratigraphical  and  fannal  continuity  from 
the  Cretaceous  to  the  Tertiary  in  the  Ghico-Tejon  series.  The  Shasta 
group  is  divided  into  two  divisions,  the  KnoxvUle  beds  and  the  Horse- 
town.  The  latter  probably  represents  the  Gault  and  the  former  the 
Lower  Keocomian,  and  there  is  probably  a  hiatus  between  these  two 
divisions.  The  Knoxville  beds  are  regarded  as  having  been  synchron- 
ously deposited  with  the  Aucelluhesijing  strata  which  have  been  fouud 
at  various  points  along  the  northwest  coast  of  North  America,  and  also 
as  homotaxially  equivalent  with  those  which  in  Northern  Europe  and 
Asia  bear  the  same  species  of  Aucella. 

No  species  of  fossils  yet  found  in  the  California  Cretaceous  rocks 
have  been  satisfactorily  identified  with  any  which  occur  in  strata  to  the 
eastward  of  the  Sierra  Nevada.  The  reasons  for  this  view  are  given  in 
detail  in  the  form  of  remarks  on  each  specific  identification. 

This  difference  in  fauna  is  believed  to  have  been  due  to  the  presence 
of  a  comparatively  narrow  but  long  continental  belt  which  existed  in 
the  region  which  now  comprises  that  of  the  Pacific  coast,  continuing 
from  a  time  at  least  as  early  as  the  earliest  epoch  of  the  Cretaceous 
period. 

White,  C.  A. — On  Marine  Eocene,  Fresh-water  Eocene,  and  other 
Fossil  Mollusca  of  Western  North  America.  BuU.  U.  S.  GeoL  Survey, 
No.  18,  pp.  1-26,  pis.  i-^iii,  figs.  1-^  on  p.  19.    1885.    Washington. 

This  article  is  divided  into  several  parts,  as  follows : 

(1)  The  occurrence  of  Cardita planicosta  Lskmarck  in  Western  Oregon. 

(2)  Fossil  mollusca  from  the  John  Day  group  in  Eastern  Oregon. 
These  fossils  not  only  all  belong  to  the  types  which  are  now  living  in 
or  near  the  same  region  where  the  fossil  forms  are  found,  but  a  part  of 
the  latter  are  so  nearly  like  the  species  that  the  author  has  not  thought 
it  advisable  to  separate  them.  The  species  are  all  different  from  any 
that  have  been  hitherto  known  in  a  fossil's  condition.  The  new  si>ecieS; 
Unio  ooThdoni,  is  described,  and  the  description  of  Helix  {Monodon)  dallii 
is  given  from  Dr.  R.  E.  C.  Stearns's  manuscript. 

(3)  Supplementary  notes  on  the  non-marine  fossil  mollusca  of  North 
America.  Some  additions  and  corrections  for  the  illustrations  on  page 
19  are  made  to  the  above  work. 

White,  C.  A. — On  new  Cretaceous  Fossils  from  California.  Bull.  U.  S, 
Geological  Survey,  No.  22,  pp.  1-25,  pis.  i-v.    1885.    Washington. 

The  author  regards  the  Todos  Santos  Bay  locality,  upon  piiljeouto- 
logic  grounds,  as  equivalent  with  the  Wallala  beds,  which  Dr.  Becker 
considers  similar  to  the  Chico  group.  Dr.  White  thinks  they  i)robal)ly 
occupy  a  position  between  the  Chico  and  Shasta  groups.  At  Wallivla, 
Mendocino  County,  Dr.  Becker  found  the  strata  several  thousand  feet 
thick,  resting  upon  a  metamorphic  series  which  he  believes  to  be  equiva- 
lent with  the  Kuoxville  beds  of  the  Shasta  group,  but  he  was  unable  to 
discover  any  contiict  with  the  strata  above  them.    The  character  of  the 
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fossils  seems  to  indicate  for  them  the  age  of  the  Middle  Cretaceous; 
and  in  some  respects  they  remind  one  of  the  Gosau  formation  of  Europe. 
The  author  describes  the  new  genus  Coralliochama  ;  with  C.  orcutii  as  its 
type,  he  places  it  among  the  Chamidce.    The  following  new  species  are 

also  described:  Trochm  (Oxystele)  euryostamusy  Nerita f,  Cerithiuniy 

Pillingi,  0.  totiuni'Sanctorum^  Solarium  wallalemfe. 

Whiteaves,  J.  F. — Report  on  the  Invertebrata  of  the  Laramie  and 
Cretaceous  Kocks  of  the  Vicinity  of  the  Bow  and  Belly  Kivers  and 
Adjacent  Localities  in  the  N'orthwest  Territory.  GeoL  and  Nat.  Hist. 
Surv.  Canada^  A.  E.  C.  Selwyn,  director.  Contributions  to  Canadian 
Palaeontology,  vol.  i,  part  i,  pp.  1-89,  pis.  i-xi.    1885.    Montreal. 

From  the  Laramie  of  the  Willow  Creek  series  the  author  describes 
Unio  Albertensia.  From  the  Saint  Mary's  Eiver  series  and  lower  portion 
of  the  Laramie  generally  he  describes  the  following  new  species:  Ano- 
mia  perstrigosaj  Corbiculu  obliquaj  Corhula  perangulata,  Panopasa  simuU 

atriXy  P.  curtay  Acella fyPhysa  Copeiy  var.  Canadensis j  Acroloxus 

radiatuluSy  Patula  anguliferay  P.  ohtusatay  Anchistoma  parvulum^  Valvata 
filosay  V.  bidncta.  No  new  species  are  described  from  the  Laramie  of  the 
Souris  Eiver  district. 

The  following  new  forms  are  described  from  the  "Fox  Hills'' and 
"Fort  Pierre"  groups  of  the  Upper  Cretaceous:  Oervillia  rectaj  yslt. 
borealisj  Modiola(Brachydontes)dichotomay  Cyprina  ovata,yskT.  altOy  Pro- 
tocardia  borealiSj  Panopcea  subovaliSj  Scaphites  subglobosus. 

The  Belly  Eiver  series,  which  the  author  thinks  it  would  be  imprac- 
ticable on  purely  palseontological  evidence  to  separate  from  the  Lara- 
mie and  more  especially  from  the  "Judith  Eiver  group."  From  the  Pale 
or  upper  portion  of  the  series,  two  new  species  are  described,  Crenella  (?) 
parvulaj  Unio  consiietus  ;  from  the  lower  or  yellowish  and  banded  i)or- 
tion  of  the  series  the  following  new  species  are  described :  Unio  supra- 
gibbosuSy  Rhytophorus  {?)  glabevy  Planorbis paucivolviSy  Uydrobia  subcyli/i- 
dracea.  A  number  of  fossils  are  mentioned  as  occurring  in  the  "  Lower 
Dark  Shales  "  of  Dr.  Dawson's  report,  but  no  more  new  species  are 
described.  A  number  of  fossils  are  also  mentioned  from  uncertain 
geological  horizons. 

Whiteaves,  J.  F. — Notes  on  the  possible  Age  of  some  of  the  Mesozoic 
Eocks  of  the  Queen  Charlotte  Islands  and  British  Columbia.  Amer, 
Jourri,  Sci.y  3d  ser.,  vol.  xxix,  pp.  444-449.    June,  1885.  .  Kew  Haven. 

The  author  reviews  some  previously  expressed  opinions  on  the  age  of 
the  Mesozoic  rocks  mentioned,  as  well  as  on  the  age  of  the  Aucella- 
beariug  rocks  of  Europe,  and  criticises  Dr.  White's  remarks  on  his 
identification  of  nine  species  with  Jurassic  fossils  of  the  Territories. 

Whiteaves,  J.  F. — Notes  on  the  possible  Age  of  some  of  the  Mesoz(»lc 
Eocks  of  the  Queen  Charlotte  Islands  and  British  Columbia.  Nature^ 
vol,  xxxii,  J).  358.     1885.     Loudon  and  New  York. 

(Notice  of  Mr.  Whiteaves's  paper  in  the  Amer.  Jour,  Science,) 
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• 

Whiteaves,  J.  F. — Description  of  a  new  Species  of  Ammonite  from 
the  Cretaceous  Bocks  of  Fort  Saint  John,  on  the  Peace  Eiver.  Trans, 
Boy.  Soc.  Canada^  vol.  u,  section  iv,  1884,  pp.  230,  240.  1885.  Moo- 
treal.    (Bead  May  23, 1884.) 

The  specimens  were  collected  mostly  from  large  concretionary  nodules 
in  shales  which,  from  their  position,  may  possibly  represent  the  Fort 
Benton  group  of  the  Upper  Missouri  Cretaceous.  The  generic  position 
of  the  species  is  doubtful,  but  the  author  proposes  for  it  the  name  of 
Buchioeras  (!)  comutum^  although  he  says  it  is  quite  as  likely  to  be  an 
Acanihocerds  or  an  Hoplites, 

Whiteaves,  J.  F. — Note  on  a  Decapod  Crustacean  from  the  Upper 
Cretaceous  of  Highwood  Biver,  Alberta,  North  West  Terr.  Trans, 
Boy,  Soc,  Canada^  vol.  n,  section  iv,  pp.  237,  238.  1885.  Montreal. 
(Bead  May  21, 1884.) 

The  specimen  described  is  too  imperfect  to  admit  of  the  determina- 
tion of  its  exact  generic  position,  but  the  author  proposes  for  the  pres- 
ent to  designate  it  as  Hoploparia  (!)  Canadensis. 

Whitfield,  B.  P. — An  American  Silurian  Scorpion.  SciencCj  vol.  vi, 
No.  130,  pp.  87, 88,  fig.  on  p.  88.    July,  1886.    Cambridge. 

Describes  and  names  Palasophonus  Osbomi,  from  the  waterlime  beds 
of  the  Lower  Helderberg  group,  at  Waterville,  Oneida  County,  New 
York.    The  author  expresses  doubt  as  to  its  being  a  land  animal. 

Whitfield,  B.  P. — On  a  Fossil  Scorpion  frt)m  the  Silurian  Bocks  of 
America.  Bull.  Am.  Mus.  Nat.  Hist^  October  10, 1885,  vol.  i,  No.  6, 
pp.  181-190,  pis.  xix  and  xx,  figs.  1, 2  on  pp.  188, 189.    New  York. 

Proposes  the  new  genus  Proscorpius^  and  describes  as  its  type  P.  (h- 
bQmi  from  the  waterlime  beds  of  the  Lower  Helderberg  at  Waterville, 
N.  Y.    The  author  places  this  species  in  the  following  manner : 

Order  Scorpiouidea,  Lund. 

Suborder  Anthracoscorpii,  T.  &  L. 

Family  Eoscorpionidae,  Scudder. 

Subfamily  Proscorpionini,  Scudder. 

Genus  Proscorpius,  Whitfield. 

The  species  was  previously  named  Palceophonvs  Osbomi  by  him. 
{See  Science^  vol.  Ti,  No.  130,  p.  88.) 

Whitfield,  B.  P. — Notice  of  a  new  Cephalopod  fh)m  the  Niagara 
Bocks  of  Indiana.  Bull,  Amer.  Mus.  Nat.  jffw^.,  October  10,1885, 
vol.  I,  No.  6,  pp.  191, 192,  pi.  xxi.    New  York. 

Describes  Lituites  Bickmoreanus  from  the  Dolomite  limestone  of  tie 
Niagara  group  at  Wabash  City,  Ind. 
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Whitfield,  R.  P. — Notice  of  a  very  hirge  Species  of  Homalonotua 
from  the  OriskaD.y  Sandstone  Formation.  Bull.  Amer>  Mus,  Nat  Uistj 
October  10,  1885,  vol.  i.  No.  6,  pp.  193-196,  pi.  xxii.  October.  New 
York. 

Describes  HomaUmotus  major  from  the  Upper  Oriskany  !  at  Cranberry 
Dam,  5th  Binnewater,  Ulster  County,  New  York,  collected  by  Louis 
Bevier.  The  ^<  5th  Binnewater  "  the  author  supposes  to  refer  to  a  dam 
of  the  Delaware  and  Hudson  Canal  Company's  privilege  on  the  Binne- 
water Creek. 

Williams,  H.  S.— C.  A.  White :  A  Review  of  the  Fossils  OstreidaB  of 
North  America,  and  a  comparison  of  the  Fossil  with  the  Living  Forms. 
With  appendices  by  Prof.  A.  Heilprin  and  Mr.  J.  A.  Ryder.  S.  273- 
430,  Taf.  xxxiv-lxxxii.  Keu.  Jahr,  Min.  OeoL  and  Pal.j  Jahr.  1885, 
Baqd  u,  p.  292.    Stuttgart.    (Abstract.) 

Williams,  H.  S. — Geographical  and  Physical  Conditions  as  modifying 
Fossil  Faunas.  Proc.  Amer.  Assoc.  Adv.  8ci.y  vol.  xxxui,  part  ii,  pp. 
422,  423.     1885.    Salem. 

Abstract.  The  author  says  that  ^'  many  other  details  might  be  men- 
tioned, all  pointing  to  the  one  conclusion  that,  in  passing  over  geo- 
graphical areas  of  sedimentary  deposits  of  even  a  few  hundred  miles 
in  extent,  especially  when  the  direction  is  vertical  to  the  probable  coast 
line  of  the  period,  the  efifects  of  those  changed  conditions  recorded  in 
the  different  nature  and  structure  of  the  deposits,  and  of  other  con- 
ditions only  recorded  in  the  fossils  themselves,  which  were  probably 
differences  of  temperature  and  ocean  currents,  must  be  borne  in  mind 
in  classifying  the  deposits." 

Williams,  H.  S.— Notice  of  a  new  Limuloid  Crustacean  from  the  De- 
vonian. Amer.  Joum.  8ci.,  3d  ser.,  vol.  xxx,  pp.  45-49,  figs.  l-3a,  p. 
48.    July,  1885.    New  Haven. 

The  specimen  was  found  in  the  bluish  sandstone  (which* in  places  is  a 
fine  pebbly  conglomerate)  at  Le  Boeuf,  called  the  "  third  oil  sand,"  by  Mr. 
I.  C.  White  in  the  Report  Q  of  the  Second  OeoL  Survey  of  Pennsylva- 
nia (p.  239),  and  regarded  by  him  as  the  equivalent  of  the  third  oil  sand 
of  the  Venango  oil  district  of  that  State.  In  the  same  stratum  and 
above  it  are  typical  Chemung  fossils.  The  author  describes  it  under 
the  name  of  Pre-stwichia  UriensiSj  and  gives  three  figures  of  it  on  page 
48. 

Williams,  H.  8. — Notice  of  a  new  Limuloid  Crustacean  from  the  De- 
vonian Formations  of  Erie  County,  Pennsylvania.  Nature^  vol.  xxxir, 
p.  350.     1885.    London  and  New  York. 

Notice  and  abstract  of  Mr.  Williams's  paper  in  the  American  Journal 
of  Science. 


758  SCIENTIFIC   RECORD   FOR   1885. 

WiNCHELL,  A. — Notices  of  N.  H.  Winchell  on  Liogula  and  Paradox- 
ides  from  tbe  Red  Quartzites  of  Minnesota.  Amer.  Jonm.  Sci.j  3d 
ser.,  vol.  XXX,  pp.  316,  317.    October,  1885.    New  Haven. 

Notice  of  the  exhibition,  by  N.  H.  Winchell,  at  the  meeting  of  the  Amer. 
Assoc.  Adv.  Sci.,  at  Ann  Arbor,  of  a  large  slab  from  the  "  Pipestone  qoar- 
ries,^'  covered  with  small  shells  named  by  him  Lingula.  From  the  same 
qnarries  a  form,  regarded  as  an  imperfect  ParadoxideSj  was  also  exhib- 
ited.   {See  Winchell,  N.  H.) 

Winchell,  A.— On  CoBnostroma  and  Idiostroma  and  the  comprehen- 
sive character  of  Stromatoporoids.  Amer.  Journ.  8ci.j  3d  ser.,  vol. 
XXX,  p.  317.    October,  1885.    New  Haven. 

An  abstract  of  a  paper  read  before  the  meeting  of  the  Amer.  Assoc. 
Adv.  Sci.,  at  Ann  Arbor,  by  A.  Winchell.  The  anthor  concludes  that 
it  is  vain  to  seek  to  place  Stromatoporoids  within  the  bonnds  of  any  rec- 
ognized class  type. 

Winchell,  N.  H. — Fossils  from  the  Red  Qaartzite  at  Pipestone.  Oeol 
and  Nat  Hist  8urv.  Minn.j  13th  Ann.  Bep.,  for  1884,  pp.  65-72,  pi.  i. 
1885.    Saint  Paul. 

Describes  and  illustrates  two  new  doubtful  fossils,  Lingula  calumet 
and  Paradoxides  barberi.  Also  contains  two  letters  on  these  dubious 
forms,  one  by  Prof.  J.  D.  Dana  and  the  other  by  Mr.  S.  W.  Ford. 

WiNWOOD,  H.  H. — Geological  Age  of  the  Rocky  Mountains.  Oeol.  Mag.^ 
new  ser..  Decade  in,  vol.  n,  p.  240.    May,  1885.    London. 

Reports  finding  a  Menevian  fauna  with  abundant  remains  of  Parad- 
oxides^ Conocoryphej  and  other  allied  forms  north  of  the  forty-ninth  par- 
allel, and  between  the  one  hundred  and  sixteenth  and  one  hundred  and 
seventeenth  parallels  of  longitude,  near  Kicking  Horse  Pass  on  tbe 
Canadian  Pacific  Railway. 

• 

WoodwaAd,  Henry. — Notice  of  a  new  Limuloid  Crustacean  from  the 
Devonian.  By  Henry  Shaler  Williams,  of  Cornell  University.  Oeol 
Mag.^  new  ser..  Decade  III,  vol.  n,  pp.  427-429.  September,  1885. 
London. 

An  abstract  of  H.  8.  Williams's  article  in  the  Amer.  Joum.  Set.,  vol. 
XXX,  p.  45.  July,  1885.  New  Haven.  States  that  Mr.  Williams's  speci- 
men, although  of  great  interest,  is  too  obscure  to  permit  us  to  draw  any 
positive  conclusions  from  it,  save  the  fact  of  the  important  discovery  of 
a  Limuloid  Crustacean  in  rocks  of  Devonian  age  in  Pennsylvania.  A 
still  earlier  Limuloid  form  has,  however,  been  met  with  in  the  Upper 
Silurian  of  Lesmahagow,  Lanarkshire,  and  described  by  Henry  Wood- 
ward under  the  name  of  Neolimulus  falcatus.  (See  Oeol.  Mag.^  vol.  V, 
pp.  1-3,  pi.  i,  fig.  1,1868.) 
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Wright,  B.  H. — Notes  on  tlie  Geology  of  Yates  County,  New  York. 
Tlurty-fifth  Kep.  lY.  T.  StaU  Mm.  Nat.  Hist,  pp.  195-206,  pis.  XV 
and  xva.    1884.    Albany. 

Copies  the  figures  and  descriptions  of  Dawson  in  the  Quarterly 
Journal  Oeol.  Soc.  of  London  for  May,  1881,  of  the  following  fossils: 
JEquisetides  Wrightianay  Cyclostigma  affine^  Asterapteris  novebaracensiSj 
and  gives  short  lists  of  fossils  from  various  localities. 


ZOOLOGY. 


By  Prof.  Thbodobb  Qjll. 


INTBODUCTION. 

The  laborers  in  the  varions  fields  of  Zoology  have  prosecuted  investi- 
gations in  the  year  1885  with  undiminished  ardor,  and  scarcely  any 
department  has  been  neglected.  The  tendency  manifested  for  some 
years  towards  a  special  stndy  of  embryology  and  of  animals  from  an 
embryological  standpoint,  has  been  continued.  Systematic  zoology,  on 
the  other  hand,  has  at  least  maintained  its  course  during  the  period, 
and  some  most  valuable  works  have  appeared.  Among  such  may  be 
especially  mentioned  the  first  two  of  the  comtemplated  three  volumes 
of  a  catalogue  of  the  Lacertilian  reptiles  in  the  British  Museum,  by  Dr. 
George  Edward  Boulenger.  A  number  of  works  on  extinct  animals,  in 
which  groups  have  been  systematically  considered,  have  been  also  pub- 
lished. Doubtless  the  most  important  and  interesting  of  these  for  the 
American  zoologist  are  (1)  the  enormous  volume  by  Prof.  E.  D.  Cope 
on  The  Yertebrata  of  the  Tertiary  Formations  of  the  West  (Part  i),  and 
(2)  Prof.  O.  G.  Marsh's  beautifully  illustrated  and  printed  ^'Dinocerata, 
a  monograph  of  an  extinct  order  of  gigantic  mammals."  Both  of  these 
volumes  do  indeed  purport  on  their  title  pages  to  have  been  printed  in 
previous  years,  Gope's  work  bearing  the  imprint  of  1883  and  Marsh's 
that  of  1884,  but  they  were  not  really  published  or  accessible  to  the  pub- 
lic till  early  in  1885. 

As  in  the  previous  reports,  the  language  of  the  original  from  which 
the  abstract  is  compiled  is  generally  followed  as  closely  as  the  case 
will  permit.  It  has,  however,  been  found  necessary  to  limit  the  ab- 
stract to  the  illustration  of  the  prominent  idea  underlying  the  original 
memoir,  and  pass  by  the  proofis  and  collateral  arguments.  At  the 
same  time  it  has  been  often  attempted  to  bring  the  new  discovery  into 
relation  with  the  previous  status  of  information  respecting  the  group 
under  consideration.  As  to  the  special  discoveries  recorded,  they  have 
been  generally  selected  (1)  on  account  of  the  modifications  the  forms 
considered  may  force  on  the  system ;  or  (2)  for  the  reason  that  they  are 
or  have  been  deemed  to  be  of  high  taxonomic  importance ;  or  (3)  because 
the  animals  p0r  M  are  of  general  interest ;  or,  finally  (4),  because  they 
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are  of  special  interest  to  the  American  naturalist.  Of  course  zoologists 
caltivatiug  limited  fields  of  research  will  find  in  omissions  cause  for 
censure,  and  may  urge  that  discoveries  of  inferior  importance  have 
been  noticed  to  the  exclusion  of  those  better  entitled  to  it.  It  is  freely 
admitted  that  this  charge  may  even  be  justly  made;  but  the  limits 
assigned  to  the  record  have  been  much  exceeded,  and  the  recorder  has 
studied  the  needs  of  the  many  rather  than  of  the  few.  The  summary 
is  intended,  not  for  the  advanced  scientific  student,  but  for  those  who 
entertain  a  general  interest  in  zoology  or  some  of  the  better-known 
classes. 

A  partial  bibliography  of  noteworthy  memoirs  and  works  relating  to 
different  classes  of  animals  is  supplied  in  the  present  article,  and  will, 
it  is  hoped,  prove  to  be  of  use  to  those  to  whom  the  voluminons  bibli- 
ographies and  records  of  progress  in  science  are  inaccessible.  It  has 
been  a  difficult  matter  to  select  the  titles  which  might  be  most  advan- 
tageously introduced  in  a  limited  report  like  the  presejit.  Articles  of 
a  general  interest  or  of  special  importance  as  contributing  to  throw  light 
on  the  affinities  of  certain  groups  have  been  given  the  first  place.  Neces- 
sarily many  very  important  papers  have  not  been  referred  to  and  very 
few  descriptive  of  species  have  been  admitted  and  only  when  unusual 
interest  attaches  to  the  new  species  or  the  groups  which  they  enlarge 

The  compiler  desires  to  make  special  acknowledgment  for  most  mate- 
rial assistance  to. the  Zoologischer  Anzeiger  of  Professor  Cams,  and  to 
the  Journal  of  the  Royal  Microscopical  Society^  whose  abstracts  of  in- 
vestigations have  been  freely  drawn  upon  in  the  preparation  of  those 
for  the  present  report. 

SYNOPSIS  OP  ARRANGEMENT. 
GENERAL  ZOOLOGY. 

I.  PROTOZOANS.    Ehizopods ;  Sporozoans ;  Infusorians. 
XL  PORiPERS.    sponges, 
ni.  CCELENTERATES.    Polyps;  Acalephs. 
rv.  ECHINODERMS.     Crinoids;    Asterioids;    Echinoids;  Holothu- 

rians. 
V.  WORMS.    Eotifers;  Platy helminths;  Nematelminths;  Annelids. 
VL  ARTHROPODS.    Mcrostomes;  Crustaceans ;  Arachnids;  Insects, 
vn.  MOLLUSOOiDS.    Polyzoans ;  Brachiopods. 
Vin.  MOLLUSKS.    Acephals ;  Gastropods ;  Cephalopods. 

IX.  PROTOGHORDATES.     TunlcatCS. 

X.  VERTEBRATES.    Fish-like  Vertebrates;  Leptocardians ;    Se- 
lachians; Fishes;  Amphibians;  Beptiles;  Birds;  Mammals. 

GENERAL  ZOOLOGY. 

Oell  changes, — A  number  of  experiments  have  been  made  by  Dr.  O. 
Lacharias  to  determine  the  effect  of  various  media  and  environments  on 
the  behavior  of  cells.    The  mixture  used  by  him  was  a  5  per  cent,  sola- 
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tion  of  sodio  phosphate  in  distilled  water,  and  thd  objects  experimented 
apon  were  especially  the  cylindrical  spermatozoa  of  Blyphemus  pedunUuSj 
and  the  amoeboid  cells  of  the  intestinal  epithelinm  of  Stenoatomum  leu- 
cops.  The  changes  undergone  were  remarkable,  and  the  amcabiform 
cells  of  the  Stenostamum  ^^  became  like  flagellate  infasorians,  each  with 
a  long,  thick,  rapidly  moving  process,  beside  which  two  or  three  cilia 
were  sometimes  seen  beating  at  the  original  much  slower  rate.''  These 
experiments,  supplimenting  previous  ones,  especially  those  of  Schneider, 
Brass,  and  Ktlhner,  are  ^^  interesting  as  illustrations  of  the  readiness 
with  which  cells  may  pass  from  one  phase  to  another  in  response  to  en- 
vironmental influences,  and  are  thus  full  of  suggestion  in  relation  to 
normal  and  pathological  cell  variation,  affording  additional  experimental 
proof  of  the  theory  of  a  primitive  cell-cycle,  advanced  by  Geddes." 
(Biol.  OentraXblatt^  v.  5,  pp.  259-262;  J.  B.  M.  8.,  (4)  v.  5,  pp.  1014, 1015.) 

Colors  of  cold-loving  cmimals. — ^The  colors  of  Arctic  and  Alpine  ani- 
mals have  been  commented  upon  by  Prof.  Lorenzo  Camerano,  of  Turin. 
His  observations  had  reference  especially  to  the  Lepidoptera,  and  are 
in  brief  as  follows : 

(1)  ^^  A  sensible  mutation  of  color  is  observed  in  many  mammals,  now 
more,  now  less  distinctly,  and  generally  it  concurs  with  the  change  of 
coat.  Also  not  seldom  in  mammals  strictly  belonging  to  the  Alps,"  as 
in  the  chamois  and  the  ibex,  ^^  the  color  changes  very  late  in  the  summer 
and  in  the  winter,  although  the  length,  the  thickness,  and  also  the 
coarseness  of  the  hairs  were  very  different."  In  other  cases,  as,  for  ex- 
ample, in  a  Chinese  deer  (Cervus  mandarinus),  ^'  the  coat  is,  in  summer, 
light  reddish-yellow,  with  many  round  white  spots,  while  in  winter  it  is 
dark  brown,  and  the  round  spots  are  less  numerous  and  are  light  brown." 

(2)  <<  As  to  the  insects,  it  is  observed  that  in  Goleoptera  the  colors  of 
the  Alpine  species  are  brighter  than  those  of  the  warmer  plains,"  and 
various  species  found  at  the  greatest  elevations  of  the  Alps  have  often 
lighter  colors. 

(3)  **  A  darker  color  "  is  observed  "  generally  in  the  insects  of  the  des- 
erts," as  in  that  of  Sahara,  whil^^'^  on  the  contrary,  mammals  in  tbese 
countries  present  in  general  a  very  light  color." 

(4)  <<  A  very  remarkable  melanism  is  also  observed  in  several  mammals 
as  well  as  the  reptiles  arid  beetles  that  are  in  little  islands." 

(5)  '^In  the  reptiles  and  in  the  Alpine  amphibia,  we  sometimes  meet 
with  some  cases  of  darkening,  but  the  cases  of  a  remarkable  brighten- 
ing are  not  very  rare,  as  for  example,  in  the  tadpoles  of  Rana  muta,"  a 
kind  of  frog. 

(6)  "  A  sensible  difference  is  observed  in  tbe  coloration  between  the 
Arctic  birds  and  the  Antarctic.  In  the  last,  black  is  much  more  abun- 
dant" 

The  causes  "  that  intervene  to  modify  the  color  of  animals  are  very 
complicated;  climate  has  amongst  these  a  certain  importance,"  but 
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Professor  Gamerano  does  not  think  that  a  <^  theory  of  radiation  is  suffi- 
cient" to  acGoant  for  all  the  phenomena  observed.  {Mature,  v.  32,  p.  77; 
see,  also,  reply  by  Mr.  Meldola  in  same  vol.,  pp.  172, 173.) 

Temperahire  maxima  far  marine  ammdU. — ^A  series  of  experiments 
has  been  undertaken  by  Dr.  J.  Frenzel  for  the  determination  of  the 
maximum  heat  under  which  certain  animals  can  live.  The  first  experi- 
ments were  commenced  by  subjecting  some  to  a  tempemture  of  40^  C. 
This  was  supported  by  a  Holothurian  for  two  hours.  A  Dioi>atra  died 
in  about  five  minutes;  a  large  tectibranchiate  gastropod  (Plenrobran- 
chsBa  meckelii)  exhibited  at  first  lively  movements,  but  after  five  min- 
utes became  torpid,  although  it  was  not  killed;  four  minutes  were 
enough  for  a  lobster-like  crustacean  (Scyllarus).  ^<As  the  Holothnrian 
was  the  largest  of  the  animals  experimented  on,  the  author  points  out 
that,  although  the  chief  reason  for  its  power  of  resistance  might  be 
sought  for  in  its  size,  yet  the  others  were  conquered  too  rapidly."  Con- 
sequently, it  was  to  be  inferred  that  the  Holothurian  is  really  capable 
of  resisting  heat  to  an  unusual  degree. 

Further  observations  were  made  at  a  starting  point  of  30^  C,  and  of 
the  animals  thus  experimented  upon  an  Ophiuroid  ( Antcdon)  began  to 
break  up  in  two  seconds ;  the  Diopartra  survived  for  eighteen  hours;  a 
chsBtopod  worm  (Terebella)  showed  the  effect  of  heat  at  25^  G. ;  a  tecti- 
branchiate gastropod  (Sea-hare  or  Aplysia)  lived  at260;  a  pectinobran 
chiate  gastropod  (Murex)  <^bore  30^  for  a  long  time;"  and  a  Scallop 
(Pectem)  "showed  some  resistance;"  a  Scyllarus  "  could  bear  25^,  bat 
died  slowly  at  26^,  and  more  quickly  at  27^;"  and  a  prawn  (Palacraon) 
"died  at  26^;"  a  fish  (the  Sea-horse  or  Hippocampus)  "bore  27o  well, 
and  lived  for  an  hour  at  30o.» 

In  fine,  "many  marine  animals  were  found  to  bear  high  degrees  of 
temperature  for  an  astonishingly  long  time,  as  Actiniae,  Murex,  Tethys, 
and  Aplysia.  Bnt  it  is  not  yet  certain  what  heat  they  can  permanently 
bear.  It  is  also  important  to  discover  how  winter  animals  comport 
themselves  towards  increase  of  temperature,  and  especially  animals 
such  as  the  Heteropoda  and  Phronima,  which  are  quite  wanting  in  tho 
summer;  from  what  we  know  we  must  suppose  that  at  the  beginning 
of  summer,  when  the  temperature  of  the  sea  becomes  raised,  they  make 
their  way  to  greater  depths,  where  the  heat  is  less."  (Arch.  /.  gesammt 
PhysioLj  v.  36,  pp.  458-466 ;  J.  R.  M.  8.  (2),  v.  6,  pp.  791,  792.) 

PBOTOZOANS. 

Rhizopods. 

Differentiatum  in  Amabas. — ^Although  proverbially  protean  and  un- 
stable, the  AmoBbeans  nevertheless  exhibit  differences  which  aptly  dis- 
tinguish them  into  forms  generally  considered  to  be  of  specific  value; 
such  differences  have  been  especially  insisted  upon  by  Dr.  A.  Qro- 
ber.  Dr.  Gruber  contends  that  "  there  are  a  number  of  separate 
and  exactly  definable  AmoBbte  which  do  not  pass  into  one  another,^ 
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and  this  decision  he  gives  as  the  result  of  observations  by  himself  ''for 
months  and  even  years,  of  forms  living  in  the  same  locality."  The 
differences  are  manifested  in  the  ''  average  size,  the  consistency  of  the 
protoplasm,  and  the  movements  thereby  conditioned,  as  well  as  in  the 
characters  of  its  contents,  snch  as  vacaoles,  granules,"  and  crystals,  and 
also,  more  especially,  in  the  number,  size,  and  structure  of  the  nuclei. 
Ten  species  are  described  by  Dr.  Gruber ;  five  of  them  are  multi-nuclear, 
and  ^'  it  is  proved  how  definitely  the  nuclei  are  distinguished  from  one 
another,  and  with  what  certainty  one  can  conclude  firom  external  char- 
acters on  the  structure  of  the  nacleus,"  and  the  reverse.  It  further 
follows  that  ''  two  very  similar  species  of  AmoBbas  may  have  very  dif- 
ferently-formed nuclei,  and  that  in  forms  which  are  externally  very 
different  the  nuclei  may  be  quite  similar;  in  any  case,  the  number  of 
the  different  forms  of  nuclei  is  much  more  imx)ortant  than  has  hitherto 
been  supposed." 

The  '^  only  differentiation  in  the  body  of  an  Amoeba  obtains  at  the 
outermost  periphery,  where  the  protoplasm  clearly,  from  contact  with 
water,  is  converted  into  an  invisible  cuticnla-like  layer,  which  disap- 
pears during  the  outpushing  of  the  pseudopodia  and  can  be  re-made." 

Dr.  Gruber  denies  the  existence  of ''  a  plexiform  structure  of  the  pro- 
toplasm" as  well  as  refractive  bodies,  such  as  have  been  described  to 
Pelomyxa  palustris. 

As  to  the  ''  pale  iUaments"  which  have  been  found  in  some  Amoebse, 
they  ''appear  to  be  symbiotic  fungi;"  "in  one  species,  which  was  re- 
markable for  the  constant  collection  of  chlorophyll  containing  food, 
they  were  always  present." 

Among  the  species  of  AmcebsB  recognized  by  Dr.  Gruber  is  the  A.  vil- 
losttj  first  described  by  Dr.  Leidy  from  specimens  found  about  Philadel- 
phia, and  the  discovery  in  Europe  of  this  species  "  confirms  the  doc- 
trine that  the  fresh-water  Bhizopods  are  cosmopolitan  organisms." 
{ZeiUchr.f.  ^cissen.  Zoolo.j  v.  41,  pp.  186-225,  3  pL;  J.  B.  M.  8.  (2)  v.  6, 
pp.  260, 261.) 

Sparozoaru. 

Development  of  Chregorinids. — An  important  contribution  to  the  devel- 
opmental history  of  the  monocysted  Gregorines  has  been  published 
by  G.  Buschhaupt.  His  observations  were  chiefly  made  on  those  in- 
festing common  earth  worms  or  Lumbricids.  Seven  species  of  Grego- 
rinids  were  found  in  the  worms,  which  have  been  more  fully  described, 
at  least  as  to  some  points,  by  the  author.  The  process  of  encystation, 
the  formation  of  sporoblasts,  the  presence  of  macrospores  and  micro- 
spores in  a  single  cyst,  and  the  entrance  of  spores  into  the  sperm- 
mothercell  were  especially  observed  in  one  or  other  of  the  Gregorinids 
mentioned.  The  connection  between  the  Gregorinids  and  the  generative 
products  of  the  earth  worms,  the  infection  of  earth  worms  with  Grego- 
rinids, and  the  relations  between  the  parasites  and  cocoidia  have  been 
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also  considered.    (Jenaiaohe  Zeitsehr.f.  Naturwiss.^  v.  18,  pp.  713-750  (1 
pi.);  J.  B.  M.  8.  (2),  V.  5,  p.  606.) 

Infusorians. 

Artificial  multiplication  of  Infusorians. — ^With  a  view  to  determine  the 
behavior  of  Infusorians  when  vivisected,  A.  Griiber  experimented  on 
the  Stentor  cceruleus.  (1)  First,  an  individual  was  bisected  transversely, 
and  on  the  following  day  each  of  the  parts  bad  become  a  perfect  indi- 
vidual 'f  (2)  one  of  these  was  likewise  bisected,  and  again  on  the  follow- 
ing day  the  two  sections  had  developed  into  perfect  animalcoles ;  (3) 
one  of  the  second  bisection  was  also  cut  transversely,  and  again  (4)  one 
of  the  third  bisection.  In  both  instances  the  sectionized  parts  became 
perfect  individuals  on  the  day  of  their  division.  The  result  of  the  ex- 
I)eriments  thus  noticed,  and  others,  further  served  to  show  also  that  the 
sections  without  a  nucleus,  although  they  did  well,  "  never  grew  up  into 
complete  animals,"  as  did  those  with  a  nucleus.  The  presence  of  a 
nucleus,  in  fact,  is  perhaps  a  necessary  element  for  complete  regenera- 
tion.   (Biol  CentralblaU^  v.  5,  p.  137 ;  J.  E.  M.  8.  (2),  v.  5,  pp.  668, 659.) 

PORIFERS. 

Sponges. 

Reproduction  of  the  fresh-water  sponge. — The  reproductive  process  has 
been  investigated  by  Dr.  W.  Marshall  in  one  of  the  common  European 
fresh- water  sponges,  Spongilla  la<}u^tris.  The  gemmules  or  winter  em- 
bryos are  formed  in  the  neuter  autumn  sponge  from  wandering  nutri- 
tive amcBboid  cells,  known  as  trophophores,  which  accumulate  in  the 
inhaleut  corals  or  in  the  ciliated  chambers.  The  embryo  is  at  first  a 
"  raorula-like  mass  of  round  uniform  cells."  It  escapes  from  the  cap- 
sule in  which  it  is  invested  in  April  or  early  in  May.  In  about  a  month 
after  the  escape  of  the  embryo  from  the  capsule,  maturity  and  complete 
sexuality  are  attained.  ^<  It  seems  probable  that  the  males  are  desti- 
tute of  enteric  cavity  and  mouth,"  while  the  females  are  "  usually  pro- 
vided "  with  such.  After  fulfilling  their  sexual  functions  the  "  males 
seem  to  perish."  The  females  bear  *'  neuter  forms  ^  and  then  increase 
in  size,  but  the  '^  enteric  cavities  and  month-openings  are  reduced  in 
size,  and  not  unfrequently  disappear."  In  fine,  there  is  ^^  a  seasonal 
alternation  of  generations ;  the  winter  gemmulsB  form  spring  sexual 
spongillse  which  produce  sexual  forms  in  which  arise  the  winter  gem- 
mulae."  (Sitzungsber.  Naturf  OeseUsch.  Leipzig^  1884,  pp.  2^29;  J.  B. 
M.  8.  (2),  V.  5,  pp.  1011, 1012). 

GCELENTBATES. 

Polyps. 

A  new  family  of  Pennatulids. — The  interesting  group  of  Pennatulids, 
which  was  named  by  Kollikerthe  "  Junciformes,"  has  received  an  inter- 
esting addition  during  the  past  year,  in  the  shape  of  a  new  species^  rep- 
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resenting  even  a  new  family  of  the  group;  specimens  were  obtained  in 
Japan  and  have  been  described  by  Prof.  A.  A.  W.  Hnbrecht  nnder  the 
specific  name  Uchinoptilum  Macintoshii  and  the  family  name  Echinop- 
tilidflB.  It  belongs  to  the  '* section  Spicatae,'^  and  (as  just  noted)  "sub- 
section Junciformes'^  in  KoUiker's  classification,  and  is  "characterized 
by  the  total  absence  of  anything  like  an  axis,  which  is  present  in  all 
Pennatulids  except  some  of  the  primitive  VereteUeae  and  the  divergent 
Renille®.'^ 

The  polyps  form  a  dense  colony,  which  is  rigid  on  account  of  the  de- 
velopment of  calcareous  needles,  "which,  on  the  rachi.->,  unite  to  form 
projecting  polyp  cells.''  The  needles  are  in  the  internal  firamework, 
as  well  as  in  the  investment ;  the  polpy -cells  are  arranged  in  less  dis- 
tinct rows  than  in  Stachyptilum,  and  the  ventral  is  not  wholly  de- 
void of  polyps.  Of  all  the  specimens  available  for  examination  the 
polyps  had  undergone  desiccation,  and  consequently  could  not  be  fully 
described.  But  it  appeared  plain  that  not  only  does  the  new  type 
constitute  a  distinct  family,  but,  according  to  Professor  Hnbrecht,  it 
must  be  also  recognized  as  representative  of  a  group  of  higher  rank  in- 
termediate between  the  groups  already  known.  (Proc.  Zool.  8oc.  London^ 
1885,  pp.  512-518,  2  pL;  J.  B.  M.  8.  (2),  v.  6,  p.  81.) 

Acalephs, 

Radial  dispoHtion  of  Acalephs  and  JSchinoderms. — The  problem  of  the 
number  of  segments  in  the  radiate  animals  has  been  taken  up  by  Dr.  W. 
Haacke,  and  he  has  sought  to  determine  the  primitive  number  of  such. 
Professor  Haeckel  considered  that  the  star  fishes  were  nearer  the  ances- 
tors of  the  Echinoderms  than  any  other  group,  because  in  them  there  is 
a  variation  in  the  number  of  arms  in  some  species,  although  in  most  the 
number  is  five,  while  in  the  sea  urchins,  or  Echinoids,  and  Holothurians, 
the  number  is  constant  and  always  five.  Dr.  Haacke,  however,  main- 
tains that  in  Amblypneustes,  one  of  the  sea  urchins,  he  has  seen  indi- 
viduals with  four  and  others  with  six  parameres  or  radial  sections,  and 
that  therefore  HaeckePs  views  are  militated  against  by  such  facts.  As 
to  the  Acalephs,  according  to  Haeckel,  the  primitive  nnmbei*  of  par- 
ameres in  the  Medusse  is  four,  and  with  this  view  Dr.  Haacke  is  inclined 
to  agree.  He  further  thinks  that  it  is  possible  that  the  typical  number 
of  parameres  in  the  Echinoderms  is  four  and  not  five,  but  he  admits  that 
the  question  is  still  an  open  one.  (Zool.  Anzeiger^  v.  8,  pp.  505-507 ;  J. 
R.  M.  8.  <3),  V.  6,  p.  48.) 

EOHINODEBMS. 

Orinoids. 

Several  important  memoirs  on  crinoids  have  appeared  during  the 
past  year,  or  late  in  1884.  One  of  these  is  by  Dr.  Herbert  Carpenter, 
and  furnishes  a  volume  of  the  series  of  memoirs  devoted  to  the  eludda- 
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tion  of  the  material  collected  by  the  Challenger  Expedition.  Another 
is  a  systematic  revision  of  the  extinct  American  crinoids  published  in 
the  '^  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia" 
by  Messrs.  0.  Wachsmuth  and  F.  Springer.  The  concluding  portion 
of  the  latter  will  be  published  in  1886.  A  further  notice  of  these  and 
other  memoirs  is  therefore  deferred. 

Asterioids. 

Nervous  system  ofstar-ftshes. — In  a  memoir  on  the  histology  of  Asterioids 
Dr.  O.  Hamann  has  elucidated  several  interesting,  and  among  them 
is  additional  information  respecting  the  nervous  system.  The  well- 
developed  oral  nerve-ring  has  long  been  known,  but  besides  this  there 
is,  according  to  Dr.  Hamann,  '<  a  nerve-plexus  in  the  oral  disk ;  this  con- 
sists of  nerve-fibrils  with  scattered  ganglionic  cells,  which  pass  into  the 
epithelial  cells  of  the  disk.''  In  fact,  an  arrangement  is  manifested 
"comparable''  to  one  previously  observed  by  Dr.  Hamann  himself  in 
the  Holothurians.  (yachr.  K.  Oesellsch.  Wiss,,  Oottingen,  1884,  pp. 
385,  380;  J.  B.  M.  8.j  (2),  v.  6,  pp.  052,  053.) 

JEchinaids. 

Compound  eyes  in  Echinoids. — In  a  Diadematid  (probably  Diadema 
Setosum)  occurring  at  Trincomalee,  some  peculiar  characteristics  have 
been  discovered  by  Drs.  G.  F.  and  P.  B.  Larasin.  That  sea-egg  is  cov- 
ered with  blue  spots.  One  of  these,  when  examined  under  the  micro- 
scope, shows  on  the  surface  "a  mosaic"  of  polyhedra  ("generally  irreg- 
ular hexahedra,"  but  also  pentahedra)  which  are  so  disposed  as  to  call 
to  mind  the  compound  eyes  of  insects  or  crustaceans.  "  Each  polyhe- 
dron corresponds  to  a  pyramid  of  very  highly  refractive  substance, 
the  blunt  edge  of  which  is  invested  in  pigment;"  there  "may  be  one 
hundred  or  as  many  as  one  or  two  thousand  pyramids  in  one  spot ;  over 
all  of  them  the  body-epithelium  forms  a  thin  ciliated  layer,  which  may 
be  regarded  as  the  cornea;"  further,  "each  pyramid  consists  of  a  num- 
ber of  vesicular  cells  with  quite  hyaline  contents,  and  in  many  of  them 
there  is  a  distinct  nucleus;  this  region  may  be  regarded  as  that  of  the 
lens  and  crystalline  body."  These  organs  are  "directiy  placed  on  a 
ganglionic  plexus,"  and  there  is  no  distinct  nerve  intervening  between 
the  two.  When  a  hand  is  directed  towards  a  point  where  these  organs 
are  developed,  the  surrounding  spines  are  seen  to  turn  towards  the 
spot.  It  has  been  therefore  inferred  that  the  spots  in  question  have  the 
junction  of  eyes  capable  at  least  of  appreciating  the  difference  between 
"light  and  shade."  (Zool  Anzeiger  v.  8,  pp.  715-720;  JT.  B. M.  8.,  (2),  v. 
0,  p.  253.) 

Holothurians. 

Values  of  differentiating  oharacters, — ^The  various  parts  and  organs  of 
the  Holothurians  have  been  examined  by  Dr.  &  Lamport,  iu  order  ta 
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determine  the  systematic  values  thereof  and  the  best  means  of  classify- 
ing the  groaps.  ^'  The  arrangement  of  the  ambalacral  suckers  varies 
with  age."  The  calcareous  deposits  are  much  less  variable,  and  in  but 
few  cases  are  there  notable  differences,  according  to  age  or  otherwise. 
The  tentacles  appear  to  furnish  the  best  differentiating  characters.  The 
combination  otDendrochirota  introduced  by  Prof.  Jeflfery  Bell  is  adopted. 
Furttier,  the  distribution  of  the  tentacles  into  one  or  two  rows  affords 
good  grounds  for  a  division  into  groups,  to  be  called  respectively,  ^^Mo- 
iwcyclia^  and  "  HeterocycliaJ^  A  new  and  systematic  monograph  of  the 
order  is  promised  by  Dr.  Lamport.  (Biol.  Oentralblatty  v.  6,  pp.  102-109 ; 
J.  B.  M.  8.,  (2),  V.  5,  pp.  1007-1008.) 

WOBIIS. 

Botifers, 

The  relations  of  the  Botife^s. — ^Much  diversity  of  opinion  has  prevailed 
as  to  the  relations  of  the  Hotifers  to  other  classes  of  the  animal  king- 
dom. The  subject  has  been  taken  up  recently  by  Dr.  L.  Pls£te  in  con- 
nection with  a  monograph  of  the  fresh-water  rotifers  observed  by  him. 
He  considers  that  it  is  clear  that  ^^  sexual  dimorphism  is  an  acquired 
character."  The  progenitor  of  the  class  (**Archirotator")  is  supposed 
to  have  had  a  cylindrical  body  narrower  behind,  a  ventral  month  and 
dorsal  anus,  and  an  aboral  tuft  of  cUia ;  the  wheel  apparatus  consisted 
of  two  ciliated  circlets ;  the  fore-gut  had  a  chitnious  masticatory  appa- 
ratus, and  the  whole  tract  was  lined  by  ciliated  epithelium ;  into  its  hinder 
portion  opened  two  unbranched  excretory  canals  and  the  genital  ducts. 
The  nervous  system  consisted  of  a  dorsal  central  ganglion,  which  gave 
off  several  anterior  and  two  postero-lateral  nerves.  As  to  their  system- 
atic position,  the  Botifers  appear  to  be  of  the  same  stock  as  the  Anne- 
lids, but  they  differ  from  the  Trochophore  in  wanting  a  ciliated  groove ; 
the  hinder  circlet  of  cilia  opens  into  the  fore-gut,  the  aboral  tuft  does 
not  correspond  to  the  perianal  circlet,  and  the  brains  are  not  homolo- 
gous." {Jenaisclic  Zeitschr.  /.  Naturwiss.j  v.  19,  pp.  1-120, 3  pi. ;  J,  B,  M. 
S.  (2),  V.  G,  pp.  76-78.) 

Platylielmintlis. 

Seio  York  Turbellarians, — An  important  memoir  on  the  fresh-water 
Tui'bellarlans  occurring  especially  in  Monjroe  County,  New  York,  has 
been  published  by  Dr.  W.  A.  Silliman  in  the  "  Zeitschrift  filr  tciasen- 
schaftliche  Zoologie^  (v.  41,  pp.  48-78,  with  2  pi.).  Twenty-one  species 
have  been  recognized,  of  which  a  considerable  number,  it  is  supposed, 
are  common  to  America  and  Europe.  Dr.  Silliman  considers  tlie  gron])s 
named  BhabdocoBla,  Tridada,  Polyclo<la,  and  Nemertinea  to  be  of  approx- 
imately equal  value  arid  representing  four  '*  orders"  of  Turbellarians. 
H.  Mis.  16 49 
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Nemafelminths, 

Nemous  system  of  tape-worms. — Although  the  nervous  system  of  the 
tape-worm  was  discovered  half  a  century  ago,  the  subje  ;t  has  remained 
in  considerable  obscurity,  and  recent  research  by  Dr.  J.  Niemiec  is 
therefore  timely  as  throwing  light  on  some  of  the  controverted  and 
doubtful  points  at  issue.  Dr.  Niemiec's  researches  were  based  on  sec- 
tions of  the  scolices  of  T.  cocnui-us,  T.  elliptica,  T.  serrata,  and  T.  me- 
diocanellata.    The  different  parts  are  considered  under  four  categories. 

(1)  A  "  nerve  ring^^  situated  under  the  hooks,  from  which  "  filaments 
ran  to  the  hook  musculature,  while  from  ganglionic  swellings  eight 
branches  descend,  four  going  to  the  principal  lateral  ganglia,  and  four 
prolonging  their  course  even  within  the  proglottides." 

(2)  A  "  central  ganglion^^  in  the  middle  of  the  "  principal  commissure," 
joining  the  two  lateral  ganglia,  and  **from  which  a  'transverse  commis- 
Hure'  passes  .at  right  angles  to  the  ^  principal.' " 

(3)  "  Polygonal  commissurcs^^^  in  the  plane  of  the  two  chief  commis- 
sures, formed  by  "  nerves  which  unite  the  two  lateral  ganglia  with  the 
branches  descending  from  the  nerve-ring  and  with  the  transverse  com- 
missure," and  parallel  to  it,  "  a  little  below,  there  lies  an  'inferior  polyg- 
onal commissurb '  of  the  same  nature.  Where  the  different  branches 
join,  '  secondary  ganglia'  are  situated,  and  from  these,  as  well  as  from 
the  principal  lateral  ganglia,  the  suckers  are  supplied  with  nerves,  four 
to  each." 

(4)  "  Spongy  cords^^^  ten  in  number,  three  pairs  starting  from  the  prin- 
cipal lateral  ganglia  and  the  remaining  four  (as  already  not^d)  "  de- 
scending from  the  nerve-ring  and  passing  through  the  '  secondary  gan- 
glia.'" 

In  conclusion  Dr.  Niemiec  insists  upon  (1)  the  resemblance  between 
the  nervous  system  of  the  tape-wonns  and  that  of  the  Tetrarhynchi ; 
nnd  (2)  the  homologies  of  the  nerve-ring  of  the  tape-worms  with  the 
oesophageal  ring  of  the  annelids,  "  from  which  it  differs  only  in  its  less 
])ronounced  development  or  reversion  to  a  more  rudimentary  form,'' 
smd  (3)  the  diminished  gap  which  intervenes  between  the  cestode  and 
trematode  nervous  systems.  (Recueil  Zool.  Suissej  v.  2,  pp.  689-648;  J. 
B.  M.  8.  (2),  V.  C,  pp.  75,  70.) 

Annelids, 

Deep  sea  Aiinelids, -^The  deep-sea  types  of  a  few  classes,  such  as  the 
fishes  and  Holothurians,  are,  to  a  large  extent,  much  differentiated  from 
the  shallow-water  forms,  but  those  of  other  classes  are  comparatively 
little  divergent  from  littoral  species.  Amongthe  groups  of  the  latter  cat- 
egory are  the  Annelids.  The  rich  material  collected  by  the  Challenger 
expedition  has  been  the  object  of  study  to  Prof.  William  C.  Mcintosh 
for  seven  years,  and  the  results  tlioreof  have  now  appeared  in  the  form 
of  a  largo  quarto  volume  constituting  the  entire  twelfth  of  the  Chal- 
lenger reports. 
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Under  tlio  lieadiug  of  ^^  classiiication  ^  (p.  viii)  Professor  Mcintosh 
states  that  "  the  large  number  of  new  forms  brought  within  our  knowl- 
edge by  the  Challenger  would  have  been  supposed  to  lead  to  a  note- 
worthy change  in  classiticatiou,  but  from  the  first  it  Avas  apparent  that 
no  new  family  was  required.  All  the  types  fell  under  the  groups  already 
constituted,  and  Avhich  have  been  very  satisfactorily  given  by  Malmgren 
in  his  Aunulata  Polycliceta  "  (18G7).  Much  "  experience  has  not  as  yet 
shown  the  necessity  for  any  material  change."  It  is  admitted,  however, 
that  'Hhere  are  some  forms,  such  as  the  genus  Eulepis"  (retained  in 
Polynoidaj)  which  almost  merit  the  distinction  of  a  separate  family ,  but 
they  have  only  recently  been  discovered  and  may  properly  be  left  for 
further  investigation." 

Two  hundred  and  twenty  new  species  are  described  by  Professor  Mc- 
intosh. 

ABTHROPODS. 

Merostomcs, 

Embryology  and  motyhology  oflAmuhis. — The  horseshoe  crab,  or  Lim- 
ulns,  has  been  the  subject  during  the  past  year  (as  in  previous  years)  of 
investigation  with  reference  to  its  embryology,  morphology,  and  sys- 
tematic relations.  Of  American  naturalists.  Dr.  J.  8.  Kingsley  has  con- 
■tributcd  an  ini|M)rtant  memoir  on  the  embryology  of  Limulus  to  the 
**  English  Quarterly  Journal  of  Microscopical  Science"  (v.25,pp.521-57C, 
l\  pi.),  and  Prof.  Ilenry  L.  Osborn,  Dr.  W.  K.  Brooks,  Mr.  A.  T.  Bruce, 
:ind  Air.  W.  H.  Howell  have  communicated  preliminary  notices  of  in- 
vestigatous  to  No.  4,'>  of  the  ^STohns  Hopkins  University  Circulars." 
One,  by  Professor  Osborn,  is  on  the  *' Metamorphosis  of  Limulus  poly- 
phemifs^^  (p.  1),  a  second,  by  Dr.  Brooks  and  Mr.  Bruce,  is  an  "  Abstract 
of  Researches  on  the  Embryology  of  Limulus  polypJiemus  "  (pp.  2-4),  and 
a  third,  by  Mr.  Howell,  is  **  On  the  Chemical  Composition,  &c.,  of  the 
Blood  of  Limulus  polyphemus  "  (pp.  4,  5).  Dr.  A.  S.  Packard  has  also 
published  in  the  American  Naturalist  (v.  19)  a  supplementary  memoir 
on  certain  points  of  the  euibr^^ology  of  the  same  species.  Important 
memoirs  have  been  likewise  i)ublished  by  Prof.  E.  Bay  Lankester  and 
sevei-al  associates  or  studeiits,  in  the  **  Quarterly  Journal  of  Microscop- 
ical Science,"  and  the  "  Transfictions  of  the  Zoological  Society  of  Lon- 
don." 

Arachnids. 

Sense  organ  in  legs  of  spiders, — The  peculiar  structural  modifications 
of  the  legs  which  have  been  observed  in  certain  spiders  by  Bertkau  and 
Dahl,  and  considered  to  be  sensory  organs,  have  been  studied  anew  by 
Professor  Schimkenitsch.  The  structures  in  question  have  been  found 
in  most  of  the  leg  joints  in  a  number  of  spiders,  and  in  both  males  and 
females.  They  are  superficially  thin  cbitiuous  plates  with  thickened 
borders,  whose  opposite  sides  arc  connected  by  parallel  thickenings, 
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and  in  cross-sections  aro  to  be  fonnd  <^  round  these  organs  a  layer  of 
remarkably  tall  pigmented  cells,"  and  <^  between  these  are  ganglion  cells 
with  prolongations  directed  towards  the  chitinons  layer."  These  are 
thought  to  bo  analogous  to  the  '^  chordotonal  organs"  of  insects.  {Zaol 
Anzeiger^  1885,  pp.  264-266,  637,  538). 

Dimorphism  in  spiders. — Several  observers  have  determined  that  cer- 
tain spiders  have  two  broods,  and  that  the  individuals  of  the  two  differ 
more  or  less,  in  a  few  cases  the  differentiation  having  been  considered 
as  specific.  The  so-called  Meta  segmcntata  and  Meta  Mengei,  for  exam- 
ple, represent  sevcml  broods  of  one  and  the  same  species.  In  other 
cases,  however,  there  is  but  little  difference  between  the  two  broods. 
{Zaol  Anzeiger^  1885,  pp.  459-464,  by  Bcrtkau;  532,  533,  by  Korsch.) 

Crustaceans. 

A  nervous  system  in  the  Centrogonida. — The  singular  degraded  crusta- 
ceans, known  as  Peltogaster  and  Ssicculina,  which  have  been  differen- 
tiated into  a  distinct  order  called  Ehizoccphala  or  Centrogonida,  have 
a  nervous  system  so  rndimeutary  and  obscure  as  to  have  escaped  ob- 
servation until  the  past  year.  Mr.  Y.  Delage  resolved  to  supply  the 
deficiency,  and  after  two  years  of  observation  he  found  it  in  Saccnlina, 
while  in  Peltogaster,  on  the  other  hand  (although  the  absolute  difficulties 
of  the  search  were  exactly  the  same  as  in  Sacculina)  he  found  it  in  the 
first  individual  dissected  after  less  than  an  hour's  work.  He  mentions 
this  particular  ouly  to  show  the  value  of  the  morphological*  method, 
and  if  he  found  this  nervous  system  it  is  by  no  means  due  to  partic- 
ular address  in  dissection;  it  is  because,  armed  with  the  morphological 
data  derived  from  the  study  of  Sacculina,  he  sought  for  it  precisely 
where  it  ouglit  to  be  found.  When  one  knows  where  to  look  for  it,  be 
remarks,  it  is  easy  to  find,  but  this  last  condition  is  indispensable,  and 
it  is  from  not  having  this  requisite  knowledge  at  their  disposal  that 
the  numerous  authors  who  have  previously  investigated  the  genera  in 
question  failed  to  discover  it.  The  ganglia  are  displaced  and  in  ap- 
parently different  relations  on  account  of  the  position  of  the  ovaries 
and  other  parts.  In  these  displacements,  was  the  nervous  ganglion  to 
retain  the  original  position  at  the  bottom  of  the  ovary,  or  was  it  to  fol- 
low the  cloaca,  or  the  mesentery  or  the  cement-glands  t  Observation 
has  shown  that  it  did  not  remain  immovable ;  therefore  its  relations 
with  the  declivous  pole  of  the  ovary  are  not  at  all  essential;  it  had  lol  . 
lowed  the  cloaca  and  the  mesentery,  but  especially  the  cement-glands, 
in  their  movements;  hence  it  is  with  these  organs,  and  chiefly  with 
the  last  named,  that  it  has  fundamental  relations.  On  the  other  hnnd, 
wo  see  that  the  close  relations  of  the  ganglion  with  the  testes  in  Pelto- 
gaster are  quite  accidental,  since  in  Sacculina  these  organs  are  as  far 
apart  as  possible.  Henceforward  in  seeking  for  the  nervous  system  in 
other  Centrogonida,  in  which  the  viscera  may  again  affect  new  rela- 
tions, we  see  that  we  shall  not  have  to  pay  any  attention  to  the  testes, 
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or  to  the  anti-pedancular  pole  of  tlio  ovary,  and  that  it  is  between  the 
cement-glands,  in  tlio  sagittal  plane,  and  perhaps  slightly  towards  the 
cloaca  and  the  cement-glands,  that  we  must  direct  the  forceps  and  the 
scalpel.  It  is  only  by  the  study  of  a  ly|)c  in  which  the  cement-glands 
may  be  far  removed  from  the  mesentery  and  the  cloaca  that  wo  can  see 
whether  the  nervons  ganglion  would  c^ntirely  break  off  its  relations 
with  the  latter  two  organs  and  follow  the  cement-glands  in  their  dis- 
placement. {Comptes  Rendus  AcsLi].  Sci.  Paris,  1885,  i>.  1010;  Ann.  dD 
Mag.  Nat  Hist.  (5),  v.  16,  pj).  496-498.) 

Blind  settsileeyed  crustaceans. — The  structure  of  the  brain  in  sessile- 
eyed  crustaceans,  and  especially  that  of  the  AseUus  couimunis  and  Ce- 
cidotsea  stygia,  has  been  investigatc<l  by  Prof.  A.  S.  Packard.  The 
brain  of  such  forms  has  not  ganglion  and  cells  with  a  simple  nucleus,  as 
does  that  of  a  lobster  and  other  stalk-eyed  crustaceans,  but  ten  to  twenty 
nuclei  appear  to  a  cell.  The  brain  is  therefore  lar  less  complicated  than 
that  of  the  stalk-eyed  crustaceans  and  is  "a  syncerebrum,  the  compo- 
nents being  the  brain  proper  or  pro-cerebral  lobes,  the  optic  ganglia,  and 
the  first  and  second  antenna!  lobes,"  and  these  lobes  are  quite  separate 
from  each  other. 

As  to  the  blind  species  Professor  Packard  thinks  that  "the  steps 
taken  in  the  degeneration  or  degradation  of  the  eye,  the  result  of  the 
life  in  darkness  seem  to  be  these :  (1)  the  total  and  nearly  or  quite  simul- 
taneous loss  by  disuse  of  the  optic  ganglia  and  nerves ;  (2)  the  breaking 
down  of  the  retinal  cells;  (3)  the  last  step  being,  as  seen  in  the  totally 
eyeless  form,  the  loss  of  the  lens  and  pigment."  Professor  Packard 
considers  this  evolution  to  be  explicable  upon  what  may  be  called 
"Lamarckian"  principles.    {Metn.  Nat.  Acad.  Sci.j  v.  3,  part  14,  i>.  6.) 

Insects. 

Extinct  myriopods. — As  a  result  of  a  study  of  the  fossil  myriopods, 
Mr.  Samuel  H.  Scudder  has  admitted  two  extinct  orders.  The  Archi- 
polypodous  type  is  the  oldest,  and  Mr.  Scudder  considers  that  there  is  evi- 
dence that  some  of  the  Carboniferous  forms  were  amphibious.  The  gi*o« ]> 
culminated  in  the  Carboniferous,  and  does  not  appear  later  than  the 
Dyas,  while  with  one  doubtful  exception  no  truediplopod  is  know  to  be 
older  than  the  Oiigocene.  The  Archipolypoda,  which  resembled  the 
Diplopoda  in  having  two  pairs  of  legs  to  every  segment,  became  extinct 
in  the  Palaeozoic  epoch.  Three  families  have  been  recognized,  the 
ArchidesmidsD,  Enphorberiido),  and  Archijulido).  Another  extinct  type 
is  found  in  the  Protosygnatha,  which  are  characterized  by  the  develop- 
ment of  only  a  single  pair  of  legs  to  each  segment,  in  which  respect  a 
resemblance  is  manifested  to  the  Chilopoda^  One  genus  only,  Pal®- 
ocarapa,  is  kno\vn  fmm  the  Carboniferous. 

For  a  brief  period  after  leaving  the  eggs,  modern  Diplox>ods  and  pan- 
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ropods  b^ve  a  shorter  body  than  in  after  life,  and  the  first  three  seg- 
ments bear  but  a  single  pair  of  legs. 

In  adult  life,  these  first  three  segments  still  bear  but  a  single  pair  of 
limbs,  while  all  the  other  segments  which  exist  in  the  larval  state,  and 
those  which  develop  afterwards,  bear  two  pairs.  The  Ghilopoda  have 
the  same  three  anterior  pairs  of  legs,  early  and  permanently  devel- 
oped as  organs  of  manducation,  while  all  other  segments  have  but  a 
single  pair.  Palieontological  evidence  is  in  favor  of  the  view  that  the 
dorsal  scutes  of  Diplopoda  are  compound. 

The  sight  of  insects. — ^The  power  of  vision  of  insects  has  been  investi- 
gated by  Prof.  Felix  Plateau,  whose  special  aim  was  to  determine 
whether  insects  can  distinguish  the  form  of  objects.  It  has  been  con- 
tended by  certain  authors  that  such  insects  as  possess  compound  eyes 
cannot  distinguish  form,  and  that  vision  operates  in  a  different  way 
from  that  generally  admitted,  and  consists  mainly  in  the  perception  of 
movements.  To  some  extent  this  view  is  sustained  by  Professor  Pla- 
teau as  the  result  of  a  series  of  experiments.  He  concluded  from  these 
that  "  insects  only  utilize  their  eyes  to  choose  between  o,  white  lumiuouR 
orifice  in  a  dark  chamber,  or  another  orifice  or  group  of  orifices  equdUtf 
white.  They  are  guided  neither  by  odorous  emanations,  nor  by  differ- 
L'lices  of  color.  A  fact  which  will  certainly  astonish  all  entomologists, 
and  likewise  Surprise  the  experimenter  hipaselfi  is,  that  bees  have  as 
bad  sigbt  and  comport  themselves  almost  as  flies." 

Professor  Plateau  directed  his  observations  to  many  widely  different 
insects,  belonging  to  the  orders  of  Diptera,  Hymenoptcra,  Lepidotera, 
Odonata,  and  Coleoptera,  and  the  experiments  spoken  of  were  essen- 
tially harmonious.    The  following  conclusion  resulted: 

(1)  '^Diurnal  insects  have  need  of  a  quick,  strong  light,  and  cannot 
direct  their  movements  in  partial  obscurity. 

(2)  "In  diurnal  insects  with  compound  eyes,  the  simple  eyes  offer  so 
little  utility  tbat  it  is  right  to  consider  them  as  rudimentary  organs. 

(3)  "Insects  with  compound  eyes  do  not  notice  differences  of  form 
existing  between  two  light  orifices,  and  are  deceived  by  an  excess  of 
luminous  intensity  as  well  as  by  the  apparent  excess  of  surface.  In 
short,  they  do  not  distinguish  the  form  of  objects,  or,  if  they  do,  dis- 
tinguisli  them  very  badly."     (Am.  i^a/.,  v.  20,  pp.  09, 70.) 

Adherence  of  insects  to  ceilings. — There  has  been  considerable  differ- 
ence of  opinion  as  to  the  method  by  which  flies  and' insects  generaUy 
iulbere  to  the  ceilings  and  walls  of  rooms  and  analagous  surfaces,  and 
the  subject  has  recently  been  investigated  by  Herr  H.  DeWitz.  His 
researches  tend  to  prove  tbat  the  secretions  by  which  flies,  for  example, 
adhere  to  the  window  panes  is  not  a  thin  fluid  of  a  fatty  nature,  but 
much  more  consistent.  Ho  adduces  experiments  to  controvert  Bom- 
bout's  view  that  a  fly  can  maintain  itself  on  a  glass  surface  by  one  leg 
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only,  if  that  suiface  be  vertical  aud  if  the  body  of  the  fly  be  in  contact 
with  the  glass.     (J.  B.  M.  S..  Oct.,  188r>;  Am.  Nat.,  v.  20,  p.  1221.) 

Insects  of  the  coal  period, — Tlic  a<lditioD8  to  our  knowledge  of  the  in- 
sect fauna  of  the  early  periods  of  the  earth^s  history  have  been  very 
great  during  the  past  few  years,  and  a  <1eposit  of  species  from  the  Car- 
boniferous beds  at  Commentry,  in  the  department  of  Allier,  Franco,  has 
contributed  a  number  of  new  types  and  furnished  data  for  forming  an 
enlarged  survey  of  the  ancient  insects.  A  French  naturalist,  Mr.  C. 
Brongniart,  has  been  able  to  study  the  remains  of  1,300  specimens, 
among  which  not  only  the  wings  but  sometimes  the  Iwdies  have  been 
preserved.  Ho  corroborates  the  impression  that  has  akeady  obtained, 
that  the  venation  of  the  wings,  which  is  generally  so  good  a  guide  in  the 
appreciation  of  recent  species,  not  only  fails  to  a  large  extent,  but  is 
even  liable  to  lead  into  error  in  the  case  of  the  ancient  forms;  neverthe- 
less, in  spite  of  such  discrepancies,  the  most  ancient  insects  are,  in  some 
respects  at  least,  surprisingly  like  those  of  the  present  time,  and  only 
differ  in  comparatively  unimportant  respects. 

Among  the  insects  of  the  Commentry  deposit  occurs  the  first  fossil 
Thysanuran,  represented  by  45  specimens.  It  is  supposed  to  be  re- 
lat-i'd  to  the  existing  Machilis,  but  differs  from  all  living  representa- 
(ives  of  the  order  by  having  a  single  caudal  filament.  The  species  has 
l)een  named  Dasyleptus  Incasi. 

The  Orthopterous  insects  tire  represented  by  species  which  recall  the 
Phasinids  or  leaf  insects  of  our  day,  but  are  segregated  by  Brongniart 
in  a  special  order  under  the  name  Keurorthoptera.  Of  this  type  two 
major  groui)s  or  suborders,  with  numerous  distinct  generic  types,  refer- 
able to  about  five  families,  have  been  made  known. 

The  Homopterous  insects  were  represented  in  the  deposit  by  five 
genera. 

The  Pseudo-neuroptera  had  forms  that  were  still  more  varied ;  six 
families  have  been  recognized  for  the  carboniferous  species.  (1)  One  was 
a  group  of  eight  new  genera  of  a  family  to  which  the  name  of  Megasc- 
copterida  has  been  given:  The  abdomen  had  respiratory  appendages 
and  the  problematical  Breyeria  Borinerms  is  regarded  as  being  a  species 
of  the  family.  (2)  Another  family,  called  Protodonata,  is  recognized 
for  fonns  somewhat  resembling  the  dragon  flies  or  Libellulida)  of  the 
present  age.  Four  other  iixmilies,  the  Homothitida,  Protephemerina, 
Protoperlida,  and  Protomyrmeleonida,  furnish  additional  species  of  tlK5 
Pseudoneuroptera.    (Am.  Nat.y  v.  20,  pp.  C8, 09.) 

Crickets  infested  hy  Gordius  or  thread  tcorms. — Numerous  insects  har- 
bor Gordius  or  thrcjul-worms  during  some  portion  of  their  life  history, 
and  some  recent  interesting  observations  were  communicated  by  a  lady 
of  Groton,  N.  Y.,  Mrs.  C.  W.  Conger,  to  the  Rev.  Dr.  Ilenrj'  C.  McCook. 
On  one  occasion  she  noticed  that  a  cricket  mounted  upon  the  edge  of  a 
X)ail,  and  after  some  uneasy  movements  brought  the  tip  of  the  abdomen 
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just  beneath  the  water,  and,  with  a  few  violent  throes,  expelled  a  black 
inii88,  which  fell  slowly  through  the  water,  and  before  it  reached  the 
bottom  resolved  itself  into  one  of  the  worms.  "  The  cricket  seemed  ex- 
hausted by  the  horrid  birth,  and  did  not  find  strength  to  draw  itself  up 
on  the  edge  of  the  pail  for  about  eight  minutes,  and  when  it  finally  did 
so,  it  tumbled  to  the  floor  and  crawled  off  in  a  very  rheumatic  manner. 
After  this  discovery  we  used  to  amuse  leisure  hours  by  watching  like 
operations  until  frost  killed  the  crickets.  I  sometimes  wonld  crush 
large  crickets,  generally  with  the  result  that  a  tightly-coiled  snake 
would  bo  thrust  out  of  a  rupture  just  above  the  tip  of  the  abdomen; 
but  vvhether  the  snake  was  not  sufficiently  developed  or  because  of  its 
needing  water  rather  than  air  to  vitalize  it,  none  of  the  snakes  so  pro- 
duced showed  any  signs  of  life.'' 

MOLLUSCOmS. 

Folysoans. 

Use  of  (ivicularia  in  classijlcation  of  the  Polyzoans. — ^The  so-called 
c'hitinous  parts  (operculum  and  avicularia)  of  the  Polyzoans  had  been 
much  neglected  until  lately,  but  Messrs.  A.  W.  Waters  and  G.  Busk 
have  paid  special  attention  to  such  parts  with  decided  benefit  to  the 
systematic  arrangement  of  the  chilostomata.  The  modifications  of  the 
operculum  especially  were  described  when  practicable  by  Mr.  Busk  io 
his  elaborate  report  on  the  species  collected  by  the  Challenger  exi^edi- 
tion.  The  avicularian  mandibles  were  also  investigated  to  some  extent 
by  Mr.  Busk ;  and,  according  to  Mr.  Waters,  '*  to  him  we  must  give  the 
ci-edit  of  first  applying  the  form  of  the  mandible  in  specific  determina- 
tion.'' A  fuller  discussion  "On  the  use  of  the  avicularian  mandible  in 
the  determation  of  the  chilostomatous  Bryoaoa  or  Polyzoa"  has  been 
contributed  by  Mr.  Arthur  W.  Waters.  Various  points  are  discussed, 
but  only  a  couple  can  be  hero  noticed.  **Tho  process  in  the  chitinous 
mandibles"  Mr.  Busk  calls  a  columella,  and  says  that  "it  is  covered  with 
short  hairs,"  but  these,  upon  comparison  with  other  mandibles,  turn  out 
only  to  be  the  remains  of  the  attachment  of  the  muscular  threads.  In 
line,  the  processes  in  the  mandibles,  especially  of  Cellepora  and  Adeona^ 
"  indicate  differences  in  the  muscular  attachments,  and  both  hero  and 
in  the  opercula  it  is  really  the  muscular  system  which  has  the  greatest 
classificatory  value;  but  this  is  best  studied  by  means  of  the  variations 
in  the  chitinous  parts."    {J.  R.  M.  8.  (2),  v.  5,  pp.  774-779,  pi.  14.) 

Brachiopods. 

Vascular  and  nervous  systems  of  Brachiopods. — Some  points  in  the 
structure  of  the  Brachiopods  are  very  difiicult  to  determine  for  one  rea- 
son or  another,  but  new  light  is  gradually  being  thrown  on  such.  Sev- 
eral doubtful  points  have  been  investigated  by  Dr.  I\  Blochmaun.  The 
heart  and  its  contractibility  were  early  correctly  observed  by  ProfesGor 
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Hancock.  Occasionally,  as  in  tho  Argiape  neopolitanaj  there  arc  two 
hearts.  On  tho  other  hand,  in  some  forms,  as  Crania  anomala,  tlieit5  is 
"  uo  heart,"  but "  numerous  enlargements  on  the  '  vein.'"  The  so-called 
"afterent  brachial  civnal"  of  Hancock  is  now  affirmed  to  bo  "really  the 
sapm-OBSophogeal  nerve,''  and  "further,  tho  plexus  which  Hancock  de- 
scribes as  circulatory,  are  really  branching  and  aniistomosing  connec- 
tive tissue-cells."  In  one  of  the  examined  Brachiopods  ( Crania  anomala) 
the  supra-OBSophageal  ganglion  is  replaced  by  a  "narrow  fibrillar  com- 
missure." A  "brachial  vessel,  sending  off  vessels  to  the  cirrhi,  runs 
along  the  whole  length  of  the  brachial  sinus  behind  the  oBSophagus, 
communicating  by  paired  branches  with  tliB  oesophageal  blood-sinus, 
and  so  with  the  heart."  (Zool.  Anzeiger,  v.  8,  pp.  164-1G7  5  J.  R.  M.  S. 
(2),  V.  5,  p.  440.) 

MOLLUSKS. 

AcephaU. 

Action  of  the  foot  in  bivalve  mollu^iks.^'The^  movements  of  tho  foot  in 
Lamellibranchs,  or  the  bivalve  mollusks,  have  been  studied  by  Dr.  A. 
Fleischmann.  It  is  maintained  that  the  so-called  aquiferous  pores  in 
tho  foot  are  "  neither  the  orifices  of  glands  nor  artefacts.  This  being  so, 
they  cannot  serve  as  a  means  of  communication  between  the  blood  vas- 
cular system  and  the  surrounding  water.  Such  streams  of  water  as  are 
seen  on  contraction  are  not  normal  vital  phenomena,  but  are  patho- 
logical. Even  if  there  were  pores,  they  could  not,  for  mechanical  rea- 
sons, have  the  functions  that  have  been  ascribed  to  them.  The  swelling 
of  the  foot  is  due  to  the  entrance  of  a  certain  quantity  of  blood,  which, 
during  repose,  is  stored  up  in  the  palllal  reservoirs )  tho  blood  is  aided 
by  the  closure  of  a  strong  valve  and  by  the  simultaneous  relaxation  of 
the  musculature  of  the  foot,  the  lacuna)  of  which  become  lilled  by  blood. 
When  the  foot  undergoes  erection  there  is  no  change  of  volume  of  tho 
whole  animal,  but  only  a  change  in  the  volume  of  separate  parts,  due 
to  the  dislocation  of  the  blood.  It  has  not  been  proved  that  water  is 
taken  up  by  the  kidneys  or  intercellular  ducts.  The  Lamellibranchs 
do  not  need  to  take  in  water.  What  is  true  of  them  is  also  true  of  other 
groups  of  mollusks."  (Zeitschr.  Wiss.  Zool.j  v.  41,  i)i).  307-431 ;  J.  R.  M. 
/S\,  V.  0,  p.  52.) 

ByssogenouB  glands  and  Aquiferous  pores  in  Lamellibranchs. — ^The  bys- 
sogenous  glands  and  pores  of  bivalve  mollusks,  as  well  as  the  so  called 
aquiferous  pores  of  the  foot,  have  been  studied  by  Prof.  T.  Barrois. 

"  In  the  present  state  of  knowledge,"  he  indicates,  "  it  is  generally 
admitted  that  tho  byssus  is  tho  secretion  of  special  glands,"  but  the  ex- 
tent to  which  such  glands  are  developed  had  not  been  known  until  the 
professor  was  able  to  demonstrate  that  Lamellibranchs  generally  ex- 
hibit more  or  less  well  marked  traces  of  this  byssogeuous  apparatus. 
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In  such  forms  as  have  the  glands  moderately  developed,  sucli  as  the 
common  European  cockle  {Cardium  edule)^  the  organ  consists  of  ^*a 
groove  on  the  lower  surface  of  the  foot,  of  glands  at  the  side  of  the 
groove,  of  a  caual  which  extends  from  it  to  the  more  or  less  spadons 
cavity  of  the  byssus,  and  of  compact  masses  of  byssogenous  glands 
which  pass  the  products  of  their  secretion  into  the  cavity.''  This  cavity 
as  well,  and  also  the  canal  and  the  groove,  are  lined  with  a  cylindrical 
epithelium.  In  the  common  cockle  the  byssus  is  formed  by  "  a  simple 
hyaline  filament." 

In  those  forms  in  which  the  glands  are  more  developed,  such  as  the 
common  mussel  {Mytilus)^  Finna,  and  others,  ^Hhe  glands  are  much 
denser,  and  the  anterior  extremity  of  the  foot  is  prolonged  to  form  the 
lingniform  muscle;  the  laiaello)  of  the  cavity  of  the  byssus  are  more 
numerous,"  and  the  byssus  is  formed  of  a  number  of  filaments  consti- 
tuting a  tuft.  '^  In  Anomia  differentiation  is  carried  much  further,  for 
the  byssus  becomes  charged  with  carbonate  of  lime,"  and  compact,  so 
as  to  form  the  so-called  ossicle. 

In  still  other  forms,  '•  the  organ  undergoes  great  retrogression,"  and 
there  may  be  "  a  very  short  groove,  or  none,  and  no  glands,"  as  in  Donax 
and  Tellina;  "sometimes  the  groove  and  cavity  are  present,  but  no 
glands  exist,"  as  in  Ntumla^  while  in  others  "only  a  delicate  blind  canal 
can  be  distinguished,  formed  by  a  simple  layer  of  epithelial  cells,"  as  in 
Psammohia.  And  in  few  forms  is  there  a  comi)lete  absence  of  groove, 
cavity,  or  glands.    Pholas  and  ISolen  are  examples  of  the  few. 

Professor  Barrels  has  examined  more  than  50  species  and,  accoid- 
ing  to  his  views,  representatives  of  "every  family  except  the  Trigoniida) 
and  Tridacnida^,"  and,  inasmuch  as  the  byssus  and  its  associated  struct- 
ures are  so  generally  developed,  "he  is  inclined  to  regard  it  as  a  char- 
acteristic organ  of  the  Lamellibrach  type." 

The  so-called  aquiferous  pores  are  thought  by  Professor  Barroistobe 
"nothing  more  than  the  orifices  of  degraded  byss6genous  glands."  It 
is  his  opinion  that,  "if  water  does  really  enter  the  cirulatory  system," 
it  "must  do  so  by  fine  intercellular  canals,  or  by  endosmosis,  or  some 
other  way,"  but  not  through  the  aquiferous  pores.  {Comptes  Bendus^ 
Acad.  Sc.  Paris,  v.  — ,  pp.  188-190;  J.  R.  M.  S.  (2),  v.  5,  pp.  227,  228.) 

Structure  of  bivalve  shells, — The  bivalve  shells  have  been  consideretl 
l>y  W.  Muller  with  reference  to  the  attachment  existing  between  tlu* 
mantle  of  the  animal  and  the  shell  Two  varieties  are  recognized.  In 
one  the  shell  is  only  attached  at  certain  areas  to  the  mantle,  and  "tbe 
organic  substance  of  the  mother-of-pearl  layer  is  membranous";  this 
phase  is  exhibited  by  almost  all  members  of  the  class.  In  the  other 
variety  the  shell  is  "continuously  grown  to  the  mantle,"  and  "the  or- 
;i:anic  substance  of  the  mother-of-pearl  layer  forms  a  network;"  this 
coiulition,  so  far  as  known,  is  only  exemplified  in  the  little  fresh  water 
riain-like  shells  known  as  Sphteriidaj  or  Cycladidai.  {Zool.  Afizeiger, 
V.  8,  pp.  70-75 ;  J.  It.  M.  8.  (2),  v.  6,  pp.  230.) 
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Oastrapods. 

TJie  wings  or  cephalic  appeiidges  of  Fteropods, — The  homologies  of  the 
wiuglike  anterior  appendages  of  the  Pteropods  are  still  involved  in 
doubt.  In  the  gymnosomatous  forms,  especially  of  the  genera  Clione, 
Glionopsis,  or  Pneamodermon,  there  are  always  two  pairs  of  tentacles, 
and  Dr.  Pelseneer  believes  that  they  are  ''homologous  with  the  two 
pairs  of  the  euthyneurous  Gastropods."  In  thecosmatous  Pteropods, 
there  is  a  pair  of  tentacles  so  reduced  as  to  be  rudifnentary,  and  if  the 
species  do  not  have  eyes  when  adult,  they  have  them  in  some  stage  of 
development;  these  tentacles  are  homologous  with  the  posterior  or 
nuchal  oculiferous  tentacles  of  the  gymnosomatous  Pteropods,  while  the 
absence  of  the  anterior  is  to  be  explained  by  the  swimming  lobes  en- 
circling the  head.  ''Most  of  the  gymnosomata  have. a  pair  of  buccal 
appendages  between  the  two  pairs  of  tentacles,  and  these,  though 
varied  in  aspect,  are  probably  similar  in  origin ;  it  is  explained  how,  in 
Clione,  they  are  really  inserted  on  the  external  wall  of  the  buccal  cavity 
just  as  in  Cirrifer  and  Pneumodermon;  but  at  the  same  time  it  is  to  be 
remembered  that  this  part  of  the  buccal  cavity  is  an  introvert  and  not 
a  true  part  of  the  oral  cavity."  (Quart.  Joum.  Micr.  Soc.y  v.  25,  pp. 
491-509,  1  pi.;  J. R.  M.  S.  (3),  v.  C,  p.  53.) 

The  eyes  of  Oastropods. — An  investigation  of  the  eyes  of  Gastropods 
has  been  undertaken  by  Dr.  C.  Hilger.  It  appears  that  there  are  two 
kinds  of  optic  organs  developed  in  ordinary  forms.  In  the  first  a  rudi- 
mentary condition  is  manifested  in  that  the  eye  ''forms  but  a  slight  in- 
vagination of  the  epithelium  of  the  body; "  this  condition  is  exemplified 
in  the  lihipidoglossate  and  Docoglossate  mollusks,  as  in  the  genera 
Margarita,  Trochus,  Haliotis,  Fissnrella,  and  Patella. .  In  the  second, 
"the  eye  forms  a  complete  closed  capsule,  which  is  invested  by  connec- 
tive tissue."  This  condition  is  manifested  in  the  PectinibranchiateSj 
such  as  the  genera  Murex,  Nassa,  Ficus,  Oypra^a,  and  Oonns. 

In  the  former  type  "the  eye  has  the  form  of  a  cup  or  bell  shaped 
invagination  of  the  epithelium  of  the  body,"  and  "in  most  cases,  the 
cuticle  seems  to  be  developed  as  a  very  thin  lamella  over  the  anterior 
part  of  the  vitreous  body ;  the  invagination  is  lined  by  the  retina,  which 
anteriorly  passes  directly  into  the  epithelium  of  the  body  and  is  in- 
vested externally  by  the  outspread  optic  nerve."  In  the  ear-shells 
(Haliotis)  and  top-shells  (Trochns)  "the  cavity  is  filled  by  a  delicate 
gelatinous  substance,  and  in  Patella  and  Nacella  by  a  finely  granulated 
mass." 

In  those  forms  in  which  the  eyes  are  more  developed  "the  larger  and 
hinder  part  of  the  corpuscle  is  formed  by  the  retina  and  the  outspread 
optic  nerve,  while  it  is  closed  anteriorly  by  the  inner  cell-layer  of 
the  pellncida.  Within  there  is  either  a  lens  or  vitreous  body  or  both,'! 
and  "the  eye  is  completely  invested  by  the  connective  tissue  of  the  ten- 
tacle," or,  as  it  has  been  more  definitely  named,  the  ommatophor. 
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For  farther  dot^ls,  reference  mnst  be  liad  to  the  original  memoir  of 
nilger,  ))ablished  iu  the  Morphologische  Jahrbnch,  and  a  fuller  abstract 
in  the  Journal  of  the  Boyal  Microscopical  Society.  {MorphoL  Jahrh.j 
V.  10,  pp.  351-371,  2  pi. ;  J.  E.  M.  8.  (2),  v.  5,  pp.  222,  223.) 

The  relations  of  Sequenzia. — ^The  small  moUusks  to  which  the  generic 
name  Sequenzia  has  been  given,  and  which,  on  account  of  the  appear- 
ance of  the  shell,  have  been  supposed  to  be  related  to  the  Solariids  by 
some,  and  by  others  to  the  Trochids,  have,  it  seems,  been  quite  misun- 
derstood. Prof.  A.  B.  Verrill  found  in  the  dredgings  of  the  United 
States  Fish  Oommission  living  examples  of  the  genus,  and,  on  exami- 
nation of  the  radula  and  jaws,  determined  the  affinities  of  the  form  to 
be  quite  different.  Professor  VerriU  approximates  the  genus  (which  ho 
raises  to  the  rank  of  a  family)  to  the  Aporrhaidse,  and  consequently  in 
the  group  or  suborder  of  Tienioglossa  instead  of  the  Ptenoglossa  or 
Eiiipidoglossa. 

The  family  is  definable  a«  Tsenioglossates  with  ovate  jaws  having  a 
tesselated  surface  and  denticulated  edge ;  teeth  of  the  central  row  small 
and  with  a  denticle,  of  the  inner  lateral  smaller  and  with  curved,  unarmed 
tips,  and  of  the  two  outer  lateral  slender,  sharp^  and  strongly  curved; 
shell  trochiform,its  aperture  irregular,  with  a  posterior  sinus  and  a  short 
or  rudimentary  canal  or  sinus,  with  a  pearly  luster,  and  decussating 
sculpture,  and  operculum  thin,  rounded-ovate,  with  a  subcentral  nucleus 
ond  five  concentric  lines.  (Trans.  Conn,  Acad,  Arts  &  Sci.j  v.  G,  pp. 
186-191.) 

The  anim^il  of  A  deorbis. — ^There  is  a  small  shell,  of  a  discoid  form,  found 
along  the  European  coasts,  as  to  whose  relations  there  have  been  con- 
siderable doubts ;  its  generally  accepted  name  is  Adeorbis  subcarinatns. 
The  doubts  as  to  its  affinities  could  only  be  solved  by  an  examination 
of  the  anatomy  of  the  animal.  This  has  been  undertaken  during  the 
past  year  by  Mr.  Paul  Fischer.  Ho  found  that  the  radula  hos  sixty- 
eight  transverse  rows  of  teeth,  each  row  consisting  of  seven  teeth ;  the 
central  is  wide  and  trapezoidal,  and  has  a  reflected  summit  and  basal 
cusps ;  the  lateral  teeth  are  rhomboid  and  each  has  a  long,  staJklike 
lateral  process ;  the  inner  marginal  are  long,  narrow,  and  denticulated 
along  its  external  margin ;  the  external  still  narrower  and  with  entire 
margins.  It  appears,  therefore,  that  Adeorbis  has  no  relations  with  the 
Trochids  or  Oyclostrematids  to  which  some  conchologists  have  been  dis- 
posed to  refer  it,  and  that  its  affinities  are  really  with  the  Skeneidsand 
liissoids,  as  has  been  long  suspected  by  others.  {Trans,  Conn,  Acad, 
Arts  &  Sci,,  V.  C.) 

The  relations  of  Truncatella, — Along  the  shores  of  many  countries  be- 
tween tide-marks  or  even  above  normal  high-water  mark  are  found  cer- 
tain small  mollusks  having  an  elongated  turretcd  shell,  truncated  at 
the  summit,  and  with  a  subcircular  aperture.    These  mollusks  belong 
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to  the  family  named  Traucatcllido),  aud  tbcy  have  been  generally  asso- 
ciated with  the  Cyclostomids  and  sillied  animals  and  considered  to  be 
true  air-breathing  and  lang-bearing  gastropods.  The  corrcctDess  of 
this  view  however  was  long  ago  challenged,  aud  its  incorrectness 
has  been  shown  during  the  past  year  by  Dr.  A.  Vayssierc.  Tlic 
study  of  the  respiratory  apparatus  of  the  animal  reveals  the  fact  that 
it  is  a  true  gill  or  branchia,  which  is  placed  tmnsveraely  to  the  longitu- 
dinal axis  of  the  body;  has  itself  an  elongated  fonn  and  is  composed  of 
twelve  to  fifteen  triangular  lamella),  arranged  in  a  row,  but  each  almost 
entirely  independent  of  its  fellows.  On  the  surface  of  the  lamelhe,  and 
especially  toward  the  free  extremity,  there  are  vibratile  ciliaj  which  deter- 
mine the  movements  of  the  water  around  the  organ.  It  is,  therefore, 
says  Dr.  Yayssiere,  nndeniable  that  the  respiration  of  the  animal  is  by 
means  of  branchio).  The  moUusk  lives  in  a  moist  atmosphere,  although 
not  in  the  water,  and  therefore  it  keeps  stored  up  in  its  respiratory  cavity 
a  certain  amount  of  water  which  is  renewed  every  time  that  the  tides 
cover  its  station.  Dr.  Yaysseiix)  adds  some  details  on  the  habits  of 
individuals  kept  in  confinement.  They  had  been  found  on  the  sea  bor- 
der more  or  less  ensconced  in  the  muddy  ooze  and  in  the  midst  of  d6bris 
cast  on  the  shore,  consisting  largely  of  decaying  fruit  and  anim^als.  The 
Truncatellas  did  not  appear  to  bo  at  all  affected  b}-  the  odor  of  the  decay- 
ing matter.  They  could  remain  out  of  the  water  and  in  an  atmosphere 
saturated  with  the  vapor,  and  could  live  many  days  without  suffering, 
but  moisture  was  necessary  and  they  soon  siiccumLKMl  to  dryness.  Their 
progress  is  peculiar,  and  the  movements  of  the  animal  recall  those  of 
the  geometrical  caterpillars.  Normally  aud  when  in  the  water  it  uses 
only  its  foot  in  walking,  and  does  not  employ  its  proboscis  save  in  ex- 
ceptional cases,  and  when  a  special  demand  is  made  u]>on  its  strength, 
as  when  it  is  creeping  npon  a  vertical  and  smooth  surface,  such  as  the 
sides  of  a  glass  globe.  Pi^evious  observei'S,  who  stated  that  it  always 
uses  its  proboscis,  were  misled  by  the  fact  that  the  mollusk,  in  its  prog- 
ress (which  resembles  that  of  the  geometrical  caterpillars),  performs 
with  the  anterior  part  of  its  body  (the  proboscis)  a  certain  looping  move- 
ment. This  movement,  which  at  the  same  time  entails  an  approach  of 
the  extremity  of  the  proboscis  to  the  ground,  leads  one  to  suppose  that 
this  plays  a  role  in  its  progress,  and  one  is  the  more  disposed  to 
believe  this,  as  the  mouth,  which  is  at  the  extremity  of  the  proboscis,  has 
very  much  the  appearance  of  a  sucker. 

The  food  of  the  little  animal  is  chiefly  comi^osed  of  microscopic  ani- 
malcules (such  as  Infusorians,  Amoebas,  Foraminifers,  &c.),  as  well  as 
the  decomposing  remains  of  algso  and  other  aquatic  plants.  (Joi/ni. 
de  Conchyl.  (3)  v.  25,  pp.  255-288,  pi.  12, 13.) 

North  American  Land  Slugs  and  Shells. — The  terrestrial  Gastropods  of 
North  America,  north  of  Mexico,  which  have  been  treated  of  to  such 
an  extent  by  Mr.  W.  G.  Binney,  have  been  submitted  to  a  renewed  ex- 
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aminatiou  by  the  same  gentleman.  The  results  have  appeared  in  a  new 
volume,  entitled  "  A  Manual  of  American  Land  Shells,"  which  consti- 
tutes ''No.  28"  of  the  Bulletin  of  the  U.  S.  National  Museum. 

The  treatment  is  essentially  the  same  as  that  in  Mr.  Binney's  previ- 
ous publications,  but  instead  of  the  species  being  arranged  in  a  regular 
systematic  order  they  are  distributed  geographically  under  several  cat- 
egories :  (a)  those  "  universally  distributed ; "  {b)  those  of  the  "  Pacific 
province ; "  (c)  those  of  the  "  central  province ; "  (d)  species  of  the 
''eastern  province,"  and  the  "northern  region"  thereof;  (e)  species  of 
the  "eastern  province"  and  the  "interior  region;"  (/)  si)eciesof  the 
"  eastern  province  "  and  the  "  southern  region,"  and  (g)  those  "  locally 
introduced." 

After  a  brief  introduction  on  (1)  the  "  habits  and  properties,"  (2) 
"geographical  distribution,"  (3)  the  "  generative  organs,"  (4)  the  "jaws 
and  lingual  dentition," and  (5)  the  "classification,"  tlie  author  enters 
upon  the  description  of  the  species  under  the  geographical  categories 
enumerated. 

With  Dr.  Fischer,  he  divides  the  Geophilous  Pulmonates  (to  which 
the  volume  is  restricted)  into  two  groups  (1)  the  Monotremata,  dis- 
tinguished by  having  common  or  contiguous  external  male  and  female 
orifices,  including  almost  all  of  the  species,  and  (2)  the  Ditremata,  em- 
bracing those  forms  in  which  the  external  male  ond  female  orifices  are 
widely  separated.  Of  the  latter  group  only  two  species  of  the  family 
Veronicellidai  and  two  of  the  Onchidiidoi  have  been  observed  within 
the  limits  mentioned. 

The  Monotremata  are  divided  into  eleven  families.  These  families  do 
not  always  appear  to  be  very  natural  and  sometimes  discordant  forms 
have  been  combined  in  one,  and  sometimes  forms  for  which  no  differ- 
ential characters  have  been  noticed  have  been  referred  to  distinct  fami- 
lies. 

A  rdsum6  of  those  families  to  which  distinctive  characters  can  be 
given  seems  appropriate  in  this  connection. 

I.  The  Glandinidre  include  those  forms  which  are  entirely  destitute  of 
a  jaw,  and  whose  teeth  are  of  only  one  kind,  all  being  elongated,  narrow, 
and  aculeate,  while  the  mantle  is  submedian  or  postmedian  and  entirely 
included  in  the  shell,  which  itself  is  elongated  or  turreted.  Of  this 
family  five  are  enumerated  as  species  of  the  genus  Glapdina.  These,  in 
Mr.  Binney's  plan,  belong  to  the  family  Testacellidte. 

II.  The  Selenitida)  constitute  a  group,  recently  recognized  by  Dr. 
Fletcher,  of  which  the  jaw  is  ribless,  the  teeth  are  of  nearly  the  same 
character  as  those  of  the  GlandinidoB  and  are  aculeate,  the  median  one 
being  either  suppressed  or  very  small,  and  the  mantle  is  submedian  or 
posterior  and  included  within  the  jshell,  which  latter  is  spiral  and  helici- 
form.  The  species  of  this  group  are  referred  by  Mr.  Binney  to  the  ge- 
nus Macroyclis,  and  six  are  recognized  as  inhabitants  of  the  North 
American  fauna. 
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III.  The  Vitrinidffi  may  bo  considered  as  embracing  the  Monotroma- 
tons  Geophila,  with  a  jaw  which  is  smooth  or  striated  (destitute  of  ribs) 
and  has  a  median  i)rojection  to  the  cutting  edge ;  teeth  differentiated 
into  a  central  tricuspid  one,  '^  laterals  of  about  the  same  height  as  cen- 
trals, bicuspid  or  tricuspid,  but  in  latter  case  furnished  with  an  ob- 
solete inner  cusp ;  marginal  teeth  differing  from  the  laterals,  aculeate 
unicuspid  or  bicuspid,"  and  a  heliciform  shell.  This  family  embraces 
about  fifty-two  species,  which  are  referred  by  Mr.  Binncy  to  the  Lima- 
cidaj. 

IV.  The  Bulimulido)  include  forms  which  have  the  jaw  thin,  and  pro- 
vided with  distant  transverse  ribs,  the  teeth  '*  peculiar  by  the  elongation 
and  incurvation  of  the  inner  cusp  of  the  lateral "  ones,  and  the  mantle 
included  in  the  shell  which,  itself  is  more  or  less  elongated  and  turreted. 
Nine  species,  referred  to  the  genus  Bulimulus,  are  represented  in  North 
America,  and  are  chiefly  found  in  the  southwestern  regions. 

V.  The  Stenogyridaj  include  forms  which  have  the  "jaw  ribbed  or 
finely  wrinkled,  thin,  arched;''  the  teeth  differentiated  into  (1)  a  small 
central  tooth,  (2)  tricuspid  lateral  teeth  having  the  "  central  cusp  long 
and  narrow"  and  "side  cusps  of  subequal  length,"  and  (3)  "marginal 
teeth,  quadrate,  very  low,  wide,"  and  "  tricuspid  or  multifid ; "  the  man- 
tle included,  and  the  "  shell  generally  elongated,  polygyral,  shining," 
and  with  its  "apex  more  or  less  obtuse."  The  six  North  American 
species  are  referred  to  the  genera  Stenogyra,  Ferrussacia,  and  Caecilian- 
ella. 

VI.  The  Helicido)  have  a  jaw  of  a  single  piece  (generally  arcuate, 
often  ribbed),  teeth  differentiated  into  (1)  "centrals  unicuspid  or  tricus- 
pid,"(2)"  laterals  unicuspid,  bicuspid,  or  tricuspid,  but  with  theiunercusp 
obsolete,"  and  (3)  "marginals  quadrate,  low,  wide;"  the  mantle  sub- 
median  and  included  in  the  shell,  and  the  shell  spiral  and  diversiform. 
The  American  representatives  are  distributed  by  Mr.  Biuney  among 
two  families,  the  Helicid®  and  Pupida3,  but  the  only  differences  noticed 
are  as  to  degrees  of  exsertion  of  the  spire.  The  gradations  from  a  dis- 
coi4l  helix  to  an  elongated  turreted  or  pupiform  shell  are  so  gradual 
and  numerous  (especially  when  foreign  forms  are  taken  into  account) 
t  hat  no  advantage  seems  to  result  from  the  distinction  of  the  two  groups. 
Including  both  types  and  eliminating  the  genera  Arion,  Ariolimax,  Pro- 
[)hysaon  Binneya,  Hemphillia,  and  the  Punctum  pygmaBum  or  minutis- 
simum,  one  hundred  and  sixty-seven  species  have  been  admitted  by  Mr. 
Binney  into  the  North  American  fauna  and  distributed  among  twenty- 
six  genera. 

VII.  The  Limacida3  may  be  restricted  to  species  having  the  jaws  rib 
less,  the  dentition  divided  into  (1)  a  "  central  tooth  tricuspid,"  (2)  lat- 
erals of  same  height  as  central,  bicuspid  or  tricuspid,  and  (3)  "  mar- 
ginal teeth  differing  from  the  laterals,  aculeate,  unicuspid  or  bicuspid," 
the  mantle  anterior,  small,  narrow,  and  shield-like  in  appearance,  and 
the  shell  reduced  to  a  rudiment  and  concealed  under  the  mantle.    AU 
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tlie  North  Americau  species  are  referred  by  Mr.  Binney  to  the  genns 
Limax  and  are  seven  in  number. 

Vm.  The  ArionidiD  include  forms  which  have  the  jaw  entire  and 
transversely  ribbed ;  the  teeth  of  three  types,  (1)  a  wide  central  ob- 
scurely tricuspid;  (2)  lateral,  '^  like  the  centrals  but  asymmetrical  by  the 
suppression  of  the  inner  lower  lateral  expansion  of  the  base  of  attach- 
ment," and  (3)  marginals  quadrate,  low  and  wide;  the  mantle  anterior, 
small  and  shield-like,  and  the  shell  represented  by  a  small  flat  plate  or 
granules.  The  North  American  species  are  referred  to  two  genera, 
Arion  with  two  species  (one  introduced  from  Europe)  and  Ariolimax 
with  five.  These  species  are  interposed  between  genera  of  the  Helicidse 
by  Mr.  Binney. 

IX.  The  Philomycido)  have  a  ^'jaw  with  or  without  anterior  ribs, 
and  median  projection  or  cutting  edge,"  teeth  distinguishable  into  cen- 
tral, lateral,  and  marginal;  a  mantle  covering  the  whole  body,  and  the 
shell  entirely  suppressed.  Four  species  are  found  within  our  kmits,  all 
of  which  are  referred  to  the  genera  Tebennophorus,  although  there  are 
two  quite  distinct  forms  which  seem  to  have  been  confounded  in  it 
The  names  used  by  Professor  Morse  are  Tebennophorus  and  Pallifera. 

X.  The  OrthalicidaB  are  forms  which  have  a  peculiar  jaw  in  that  it 
is  ^^  thick,  solid,  composed  of  a  median  triangular  piece,  with  base  cor- 
responding to  upper  margin  of  jaw,  and  near  the  apex  of  which  con- 
verge on  either  side  oblique  imbricated  plates,  Iree  below,  adherent 
above."  The  teeth  are  distinguished  into  <'  central  and  lateral  teeth  with 
quadrangular  base,  with  central  cusp  more  or  less  obtuse,  generally  very 
much  expanded,  with  rudimentary  side  cusps"  and  ^^ marginal  teeth 
quadrate,  of  same  type;"  the  mantle  is  posterior  and  included,  and 
the  shell  spiral  and  turreted.  Two  species  are  found  in  Florida  belong- 
ing to  the  genera  Orthalicus  and  Liguus. 

XI.  The  Punctid©  include  forms  with  the  "jaw  low,  wide,  slightly 
arcuate,  with  blunt,  squarely  truncated  ends,  "disintegrated  into  many" 
(about  sixteen)  "  separate  pieces,  each  highei^  than  wide,  with  small 
overlapping  edges ; "  the  teeth  are  quite  peculiar  (but  most  like  those 
of  the  AuriculidsB)  and  represented  only  by  centrals  and  laterals  hav- 
ing bases  of  attachment  longer  than  wide,  expanded  below  and  squarely 
truncated,  and  free  portions  narrowed  and  reflected;"  tiiie  mantle  is 
submedian,  and  the  shell  heliciform.  Not  more  than  one  species  is  cer- 
tainly known  within  our  limits.  It  is  the  Helix  minutissima  or  Puno- 
tum  minutissimum  of  most  American  authors,  but  it*is  regarded  by  Mr. 
Binney  as  being  identical  with  a  European  species  and  called  by  him 
Microphysa  pygmsea. 

XII.  The  SucciniidoB  have  a  jaw  surmounted  by  an  accessory  quad- 
rangular plate,  teeth  differentiated  into  (1)  a  central  tricuspid,  (2)  leA- 
eral  which  are  tricuspid  or  bicuspid,  and  (3)  marginal  of  a  quadrate  form 
"with  narrow  base,  multicuspid  reflection,  serrate  by  the  splitting  of 
the  inner  cusp  into  numerous  denticles;"  mantle  more  or  less  included 
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in  the  sholly  and  tlio  ebell  more  or  liBSS  developed,  spiral,  thin,  and  trans- 
parent. The  Forth  American  species  are  all  referred  to  the  genns  Snc- 
cinea  by  Mr.  Binney,  and  twenty-six  species  are  recognized. 

All  of  the  forms  now  noticed  belong  to  the  group  Monotremata  (or 
Syntremata)  as  previously  noted,  and  only  fovir  species  belong  to  the 
remaining  two  families  of  Ditremata. 

The  Veronicellida)  have  a  "jaw  slightly  arcuate,  with  numerous  ver- 
tical ribs;"  teeth. diflfercntiated  into  (1)  '^centrals,  narrow,  unicuspid, 
with  expanded  sides,"  (2)  "  laterals  large,  obscurely  tricuspid,"  and  with 
"medium  cusp  sharp  and  long,"  and  (3)  "marginals  with  quadrate 
base  short,  triangular,  unicuspid,"  and  mantle  not  distinct  from  general 
integument ; "  the  shell  is  entirely  suppressed.  Two  species  have  been 
found  in  the  United  States,  one  in  Florida  and  the  other  in  California; 
both  are  terrestrial. 

The  Ouchidiidaj  have  the  "jaw  entirely  smootli  or  lightly  wrinkled," 
teeth  differentiated  into  "  centr<il  tooth,  tricuspid  lateral  teeth,  and  margi- 
nals with  quadrate  base,  razor-shaped,"  having  the  "base long  and  with 
cutting  point  narrow"  and  "  medium  cusp  truncated  and  very  long;"  the 
mantle  is  "  thick,  more  or  less  tuberculous  above,"  sind  no  shell  is  de- 
veloped. The  two  North  American  species  belong  to  the  genus  Onchi- 
della,  one  (O.  borealis)  occurring  from  Prince  William's  Sound  to  Van- 
couver's Island,  and  the  other  (O.  Carpenteri)  from  the  Straits  of  Fuca 
to  the  Gulf  of  California. 

Differences  among  tlie  slugs. — Some  of  the  European  maLlcologists  ad- 
mit numerous  species  of  Slugs  as  of  the  families  Limacido)  and  Arionido) 
on  slight  differences  of  form,  proportions,  and  coloration,  but  the  pro- 
priety of  so  doing  has  been  questioned  by  Mr.  S.  Jourdain,  who  thinks 
that  the  differences  that  have  generally  been  made  use  of  for  specific 
distinctions  vary  with  age  as  well  as  habitat.  He  therefore  urges  th:it 
investigation  should  be  directed  to  the  internal  organs  and  especially  to 
the  arrangement  of  the  generative  apparatus.  " The  pedal  gland  is  also 
of  service;  it  contains  a  cylindrical  excretory  canal  which  extends 
more  or  less  along  the  median  line,  and  receives  the  mucoso-glandular 
secretions  of  the  lobules  of  a  racemose  gland  on  either  side  of  it ;  the 
internal  liice  of  the  canal  is  vibratile.  In  the  LimacidsB  it  arises  as  an 
invagination  of  the  ectoderm,  and  subsequently  becomes  branched;  the 
extremities  of  the  branches  are  invested  by  mesodermic  cells  which  rap- 
idly become  8(H5ref/>r3'."  On  diflcrences  discernible  in  the  characters  in 
question,  Mr.  .Toiirdaia  distinguishes  five  species  occurring  in  the  en- 
virons of  St.  ViuisMa-Houguo:  these  are  four  of  the  family  Limacidie 
and  one  of  Arionidoo.  (Comptea  RenduSy  Acad.  Sci.  v.  101,  pp.  903-9GG. 
J.  R.  jM.  S.  (3),  V.  1(5,  p.  50.) 

An  European  Palwozoic  land  shell. — Until  latel;y%  no  land  sliolls  have 
been  found  in  the  palieozoic  ro<;ks  outsi<te  of  North  America,  but  in  the 
H.  Mis.  15 50 
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western  contincntscvcn  siicciesbavebeenfoiiiulin  Garbouifcrons  and  De- 
vonian deposits— six  in  the  former  and  one  in  the  latter.  During  the  past 
year  however,  Dr.  Paul  Fischer  has  described  a  species  referable  to  the 
genus  Dendropupa  from  a  Permian  deposit  at  SaOne-et-Loirc.  The  new 
species  is  related,  in  Dr.  Fischer's  opinion,  to  the  first-discovered  species 
of  the  genus  Dendropupa  (D.  vetusta),  found  in  the  coal-joggins  of  Nova 
Scotia,  but  the  form  is  different,  and  although  larger,  there  are  only  seven 
(instead  of  nine)  whorls.  Only  a  single  cast  of  the  species  was  found 
in  the  midst  of  various  vegetable  remains.  The  form  has  been  named 
Dendropupa Wolchiarum.     {Journ.  de  Conchyl,  (3),  v.  25,  pp.  99-105.) 

Characteristics  of  Tcctibranchiate  Gastropods. — In  the  first  part  of  a  work 
devoted  to  zoological  and  anatomical  researches  on  the  Opisthobranchi- 
ate  mollusks  of  the  Gulf  of  M^vrseilles,  Dr.  A.  Yayssi&re  has  treated  of 
the  Tectibranchiates.  The  memoir  is  valuable  on  account  of  the  use 
made  in  it  of  characteristics  which  have  hitherto  been  neglected.  The 
author,  with  Dr.  Fischer,  divides  the  group  into  three  divisions,  named 
Gephalaspidea,  Anaspidea,  and  Notaspidea.  Besides  much  oUier  infor- 
mation, details  are  given  as  to  the  food  of  various  forms.  Some  are 
(*.amivorous,  such  as  species  of  Scai)hander,  Philine,  and  Doridinm; 
others  are  omnivorous,  like  Gastropteron  and  Pleurobranchus,  and  still 
others  .ire  completely  herbivorous,  as  the  sea-hares  (Aplysia)  and  No- 
(archus.  {Recherches  zoologiques  et  anatomiques  sur  les  mollusqnes  opU- 
llwhraiichcs  du  Oolfe  de  Marseilles,  181  pp.;  Journ.  de  Conchyl.  (3),  v.  25, 
l)p.  20G-209.) 

Cephalopods. 

Cartilages  of  Sepia. — ^The  "cartilages  occurring  in  the  head  of  Sepia" 
have  been  examined  by  W.  D.  Haliburton.  '*Tho  basis  of  the  cartilage 
is  a  chordrin-like  body,  which  gives  the  i*e-action  of  macen  and  gelathio. 
But  the  gelatinous  element  is  exceedingly  small  and  no  gelatiuization 
occurs  ou  the  cooling  of  the  hot-water  extract.  The  cartilage  differs 
however  from  that  of  vertebrates  in  containing  a  small  percentage  of 
chitin."  In  Sepia  the  percentage  is  1*22  per  cent.  (Quart.  Journ.  Mier. 
Sc,  V.  25,  pp.  173-181 ;  J.  R.  M.  S.  (2),  v.  5,  p.  222.) 

PROTOOHORDATES. 

Tunicates. 

Relations  of  Tunicates. — An  elaborate  monograph  of  the  genus  DoUo- 
lum  has  been  published  by  Dr.  B.  TJljanin  as  a  contribution  to  the 
"  Fauna  und  Flora  des  Golfes  von  Neapel  (x,  1884),  and  in  it  are  detailed 
the  structural  characteristics  and  the  embryology.  Various  mooted 
questions  Jis  to  the  morphology  and  relationships  of  the  group,  as  well  as 
I  he  Tunicates  in  general,  are  considered.  The  author  inclines  to  the  view 
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that  the  Tunicatcs  "  represent  ih  aide  branch  of  the  vertebrate  phylum, 
whose  point  of  origin  is  near  its  root."  The  Apperdiculariids  are  "  re- 
garded as  the  most  primitive  representatives  of  the  gronp;  they  give 
rise  to  the  simple  Ascidians;  thence  there  branched  oil  the  Solpido)  on 
the  one  hand,  and  the  compound  Ascidians  on  tlie  other;  the  latter 
gave  rise  to  the  social  Ascidians,  to  Botryllus  and  to  Fyrosoma^  while 
the  primitive  stock  was  continued  on  through  Anchonia  to  Doliolum.^ 
Of  course  these  views  are  to  a  large  extent  hypothetical,  and  perhaps, 
or  even  quite  likely,  wmng  in  some  details,  but  so  far  as  they  are  legiti- 
mate deductions  from  a  cnreful  and  detailed  study,  are  valuable  as  well 
as  suggestive  for  further  investigation.  (J,  R,  M.  S.  (2),  v.  C,  pp.  231- 
233.) 

VERTEBRATES. 

Oeneral. 

The  North  American  l^ish  Fauna, — ^The  "  Synopsis  of  the  fishes  of 
North  America"  by  Profs.  David  S.  Jordan  and  Charles  S.  Gilbert, 
published  e/krly  in  1883,  has  been  followed  during  the  past  yeai'  by  a 
*•  Catalogue  of  the  fishes  known  to  inhabit  the  waters  of  North  America 
north  of  the  tropic  of  Cancer,  with  notes  on  the  species  discovered  in 
1883  and  1884,"  by  Prof.  David  Starr  Jordan.  Since  the  publication  of 
the  synopsis,  in  1883,  "an  active  study  of  North  American  fishes  has 
brought  to  light  many  species  not  included  in  the  synopsis,  and  has 
shown  various  errors  in  the  nomenclature  of  species  already  known. 
The  additions  are  chiefly  in  the  Bassalian  or  deep-sea  fauna  of  the  At- 
lantic, in  the  tropical  fauna  of  the  Florida  Keys,  and  in  the  fresh-water 
fauna  of  the  lower  part  of  the  Mississippi  Valley,"  regions  recently  re- 
examined. Professor  Jordan  has  also  extended  tbe  range  adopted  in  the 
synopsis  so  that  the  new  catalogue  represents  "  the  present  state  of  our 
knowledge  of  the  fishes  found  north  of  the  tropic  of  Cancer  in  American 
waters."  In  the  new  catalogue,  1,683  species  are  adopted,  and  in  addi- 
tion 187  subspecies  are  recognized,  giving  a  total  of  1,870  species  and 
subspecies.  These  species  are  segregated  under  587  genera  and  157 
families.  Several  of  the  comprehensive  genera  and  families  of  the  syn- 
opsis have  been  now  disintegrated,  more  natural  and  better  definable 
groups  being  recognized  in  their  place.  In  a  <*  recapitulation,"  an  as- 
signment of  the  species  to  the  various  faun^  is  made.  In  regard  to 
many  of  them,  such  an  assignment,  in  the  words  of  Professor  Jordan, 
is  "simply  arbitrary,  and  in  this  fact  lies  the  chief  element  of  eiTor  in  the 
following  list.  Thus  many  Arctic  shore  fishes  belong  to  the  Bassalian 
fauna  of  New  England,  while  many  West  Indian  species  occur  north- 
ward, more  or  less  frequently  as  far  as  Cape  Cod."  It  must  bo  ndded, 
too,  that  "  no  species  is  counted  twice,  but  in  each  case  of  the  nuraerons 
species  which  range  over  several  fauna!  areas,  each  is  referred  to  that 
area  which  is  supposed  to  be  most  properly  its  home,  or  to  that  in  which 
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its  occuiTciice  has  been  loni^est  known."    The  figarcs  given  by  Profee- 
sdp  Jordan  Jirc  :is  follows  : 

Spedat. 

Bassalian  or  dccp-sca  fauna  of  t.Lo  Atlantic • 105 

Arctic  (Grcculanil)  fauna 65 

Now  England  (Nowfonnilland  to  Capo  llattoras). 96 

South  Atlantic  and  Gulf  const  (bboru  fauna) 140 

West  Indian  fnnna  (iuclnding  Florida  Keys  and  ''Snappor  Banks/'  of  Pensa- 

^cola) 290 

Tropical  fauna  of  tlio  Pacific  (Gulf  of  California,  southward) 240 

California  fauna  (Capo  Flattery  to  Corros  Island) 220 

Alaska  (Capo  Flattery  to  HeriDg's  Straits) 90 

Pelagic  species 35 

Fresh  waters:  East  of  Rocky  Mountains 465 

Fresh  waters :  Between  Rocky  Mountains  and  Siorra  Nevada  (Groat  Basin,  ^^.)  75 

Frosh  waters :  West  of  tho  Sierra  Nevada  and  Cascade  Range 50 

Total 1.870 

The  Fishes  of  Tropical  America. — After  liaving  elaborated  all  the  spe- 
cies of  fishes  of  temperate  and  arctic  America,  Prof.  Da^d  S.  Jordan 
addressed  himself  to  a  preparation  of  a  list  of  tho  fishes  found  along  the 
Pacific  coast  of  tropical  America  from  the  Tropic  of  Cancer  to  Panama. 
The  species  of  this  region  were  almost  unknown  a  quarter  of  a  contory 
ago,  and,  in  tho  words  of  Professor  Jordan,  '*our  knowledge  of  these 
species  is  duo  chiefly  to  the  studies  of  Dr.  Gill,  Dr.  Giinther,  Dr.  Steio- 
dachner,  and  Professors  Jordan  and  Gilbert.  Only  a  few  collectors 
have  given  especial  attention  to  tho  fish  fauna  of  this  region,  but  the 
work  of  these  has,  in  nearly  all  cases,  been  of  exceptional  value.  The 
earliest  extensive  collections  were  made  by  Mr.  John  Xantus  at  Cape 
San  Lucas,  and  later  at  Colima.  The  specimens  obt-ained  by  Xantas 
t[^m prise  especially  the  fishes  of  the  rock  pools.  These  wore  studio*! 
by  Dr.  Gill  in  18G2  and  by  Professor  Gilbert  and  the  writer  in  1882.'' 
Since  that  early  time,  however,  numerous  other  collectors  have  obtiiiued 
fishes,  and  among  tho  most  prominent  of  these  are  Captain  John  M. 
Dow,  Mr.  Osbert  Salvin,  Dr.  Franz  Steindachner,  Prof.  Frank  Bradley, 
Dr.  Bocourt,  and,  last  and  greatest,  Messrs.  Jordan  and  Gilbert.  Alto 
gether  407  species  have  been  obtained,  and  these  represent  187  genera 
and  08  families.  A  comparison  of  these  with  the  Caribbean  and  Gulf 
of  Mexico  fauna  is  interesting  and  instructive.  According  to  Professor 
Jordan's  identifications,  71-  species,  or  17^  per  cent.,  are  found  also  on  the 
Atlantic  coasts.  If  we  add  to  this  some  800  species  now  known  from 
the  Caribbean  Sea  and  adjacent  shores,  we  have  about  0  per  cent,  of  (lie 
whole  number  known,  as  common  to  the  two  coasts.  This  nnnibcr,  71, 
is  not  very  definitely  ascertained,  as  there  must  bo  considerable  differ 
ence  of  opinion  sis  to  the  boundaries  of  spc^cies,  and  ns  several  of  thesis 
species  regarded  as  common  are  ojien  to  doubt  and  need  verilie^ition.'' 
Professor  Jordan  believes  however  that  "fuller  investigations  will  uot 
increase  the  proportions  of  common  species,  and,  if  it  does  not,  the  two 
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fntinns  sliow  do  greater  resemblances  thau  tbo  similarity  of  physical  con- 
ditioDs  on  tlio  two  sides  would  lead  us  to  expect. 

These  conclusions  conti*ast  with  those  of  Dr.  Giinther.  "Dr.  GUnthcr 
nssumes  that  nearly  one-third  of  the  total  number  of  species  of  marine 
fishes  on  the  two  shores  of  tropical  America  will  be  found  to  bo  iden- 
iiciil.  Hence  he  infers  that  there  must  have  been,  at  a  comparatively 
recnit  date,  a  depression  of  the  isthmus,  ])i*oduciDg  an  intermingling 
of  the  two  faunas.'' 

Professor  Jordnn  explains  that  "this  discrepancy  arises  from  the 
itoinpanitively  limited  representation  of  the  two  faunae  at  the  disposal 
of  Dr.  Giinther.  He  enumerates  103  marine  or  brackish- water  species, 
;is  found  on  the  two  coasts,  59  of  which  are  regarded  by  him  as  speci- 
fically identical,  this  being  31  per  cent,  of  the  whole.  But  in  30  of  these 
50  cases''  Professor  Jordan  regards  "  the  assumption  of  complete  identity^ 
as  erroneous,  so  that,  taking  the  number  103,  as  given,"  he  would  "  re- 
duce the  percentage  to  15.  But  these  103  species  form  but  a  fnigment 
of  the  total  fauna,  and  any  conclusions  based  on  such  narrow  data  are 
certain  to  be  misleading." 

Some  data  respecting  the  supposed  con-specific  forms  are  interesting. 
^'  Of  the  71  identical  si>ecies  admitted  in  our  list,  several  (c.  g.,  Mola^  Or- 
cynus)  are  pelagic  fishes,  common  to  most  warm  seiis ;  still  others  [e,  </., 
TrachuntSy  CaranXj  Diodon  sp.)  are  almost  cosmopolitan  in  the  tropical 
waters ;  most  of  the  others  (e,  f/.,  Qohius^  OerreSj  Centropomusj  Galeich- 
thys  sp.,  &c.)  often  ascend  the  rivers  of  the  tropics,  and  we  may  account 
for  their  dififnsion,  perhaps,  as  we  account  for  the  dispersion  of  fresh 
water  fishes  on  the  isthmus,  on  the  supposition  that  they  may  have 
crossed  from  marsh  to  marsh  at  some  time  in  the  rainy  season."  But 
"in  very  few  cases  are  representatives  of  any  species  from  opposite 
sides  of  the  isthmus  exactly  alike  in  all  respects.  These  differences  in 
some  cases  seem  worthy  of  specific  value,  giving '  us  representative  spe 
cies,'  on  the  two  sides.  In  other  cases,  the  distinctions  are  very  trivial, 
but  in  most  cases  they  are  appreciable,  esi)ecially  on  fresh  specimens." 

Finally,  Professor  Jordan  is  "  brought  to  the  conclusion  that  the  fish 
fannsB  of  the  two  shores  of  Central  America  are  substantially  distinct, 
so  far  as  species  are  concerned,  and  that  the  resemblance  between  them 
is  not  so  great  as  to  necessitate  the  hypothesis  of  the  recent  existence 
of  a  channel  across  the  isthmus,  permitting  the  fishes  to  pass  from  one 
side  to  the  other." 

These  results  are  especially  noteworthy  inasmuch  as  they  confirm 

and  are  themselves  corroborated  by  the  results  of  studies  of  various 

other  classes  of  the  animal  kingdom.     {Proc.  U.  S.  Nat,  Mu8,,  v.  8,  pp. 

301-304.) 

Selachians, 

Classification  of  the  Sharks. — An  important  contribution  to  our  knowl- 
edge of  the  skeletons  of  sharks,  and  some  excellent  hints  as  to  the 
QJassiflci^tioi)  of  the  group,  have  appeared  in  an  ^irticje  by  Prof.  WiUiaoi 
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A.  Has  welly  of  Sydney,  Australia,  entitled  <'  Stadies  on  the  Elasmobranch 
Skeleton.''  That  nataralist  examined  the  complete  skeletons  or  skulls 
of  17  species  of  Selachians,  and  has  described  the  essential  peculiarities 
of  the  skalt,  visceral  arches,  shoulder  girdle,  pectoral  fins,  and  pdvic 
(ins,  as  well  as  dorsal,  anal,  and  caudal.  The  results  of  his  examina- 
tions are  embodied  in  a  summary  in  which  he  recapitulates  the  essential 
(characters  of  the  various  families  and  including  groups. 

Professor  Ilaswell  recognizes  for  the  plagiostomes  generally  two 
orders,  the  Sclachoidea  and  the  Batoidei,  which  are  characteriased  as 
follows : 

The  Selachoidei  are  distinguished  in  that ''  in  the  skull  the  post-orbi- 
tal processes  are  usually  well  developed ;  the  orbit  is  usually  provided 
with  a  cartilaginous  floor  formed  of  the  basal  plate ;  there  is  always  a 
l)alato-ba8al  articulation ;  the  rostrum  usually  consists  of  throe  bars 
with  large  foramina  at  the  base.  There  are  a  series  of  external  branch- 
ial arches;  the  first  branchial  arch  uever  articulates  with  the  skull; 
the  hyo-arch  is  supported  by  the  hyo-mandibular ;  the  copula  of  the 
hyoid  has  the  form  of  a  broad  plate  connected  with  its  distal  extremity. 
The  pectoral  fin  is  not  connected  with  the  skull  by  means  of  an  ant- 
orbital  cartilage ;  the  ventra]  portion  of  the  pectoral  arch  is  divided  in  tho ' 
middle  by  a  more  flexible  portion  into  two  lateral  halves  usually  slightly 
movable  on  each  other,  and  the  dorsal  extremities  do  not  articulate  with 
the  spinal  column.  The  pro-  and  meta-pterygia  of  the  pectoral  flu  are 
never  greatly  elongated,  and  usually  have  the  form  of  relatively  broad 
plates." 

The  Batoidei  are  recognized  as  an  order  contrasted  with  the  Sel- 
achoidei in  the  following  terms :  ^^  The  post-orbital  processes  are  small 
or  absent ;  the  orbit  is  devoid  of  cartilaginous  floor.  There  is  no  palato- 
basal  articulation.  The  rostrum,  when  present,  is  usually  imperforate 
at  the  base.  There  are  no  external  branchial  arches;  the  first  branchial 
arch  is  sometimes  directly  connected  by  the  hyo-mandibular  with  the 
skull.  When  the  hyoid  arch  is  supported  by  the  hyo-mandibular  the 
articulation  takes  place  near  the  proximal  extremity  of  the  latter.  The 
ventral  portion  of  the  pectoral  arch  forms  a  continuous  rigid  bar;  the 
dorsal  extremities  of  the  arch  are  connected  either  with  tho  spinal 
column  or  with  one  another.  The  pro-  and  meta-pterygia  of  the  pectoral 
(ins  have  the  form  of  elongated  narrow  bars,  and  the  mesopterygimn 
18  insignificant.  The  anterior  portion  of  the  pectoral  finis  connected 
by  a  cartilage — the  ant-orbital  cartilage — with  the  ethmoidal  region  of 
Ihe  skull." 

The  Selachoidei,  or  sharks,  are  disintegrated  into  two  '^  suborders,'' 
named  Palseoselachii  and  Neoselachii.  Professor  Haswell  considers 
this  grouping  to  <' follow  as  a  necessary  conclusion  from  the  researches 
of  Gegenbaur  on  the  anatomy  of  tho  skull."  The  suborders  are  distin- 
guished by  the  following  characters: 

In  tho  Palajoselachii  'Hhe  occipitiil  region  of  the  skull  is  not  so 
sharply  marked  oil' from  tho  spinal  column  as  in  other  Elasmoranohii; 
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it  i^rcsonts  above  a  mesial  ridge  continuous  with  the  spinous  processcb 
and  at  the  sides  ridges  continuous  with  the  line  of  the  transverse  proc- 
esses. The  plane  of  the  occipital  region  is  vertical  or  inclined  from 
below  upwards  and  backwards.  There  is  no  lateral  occipito-vertebral 
articulation.  The  principal  vagus  foramen  is  placed  far  from  the  fora- 
men magnum  ^  the  lower  roots  of  the  nerve  pass  out  by  from  three  to 
five  distinct  canals  which  are  in  the  line  with  the  foramina  for  the  spi- 
nal  nerves.  The  vestibulum  forms  a  distinct  eminence  on  the  surface 
of  the  infero-plateral  portion  of  the  auditory  region.  The  articular  sur- 
face for  the  hyo-mandibular  is  simple,  and  not  sharply  marked  oil  from 
surrounding  psirts.  The  post-orbital  process  presents  an  articular  sur- 
face for  the  palato-quadrate.  The  orbit  lias  no  cartilaginous  floor. 
There  is  an  ethmoidal  canal.  There  is  no  tri-radiate  rostrum.  Repre- 
senting the  ant-orbital  cartilage  of  rays  is  an  ant-orbital  process.  There 
are  either  six  or  seven  branchial  arches;  the  external  arches  are  incom- 
plete. There  is  only  one  dorsal  iin ;  its  rays  are  supported  by  a  broad 
basal  cartilage.'' 

In  the  Neoselachii  ^^  the  centra  of  the  vertebra3  are  well  ossiiied.  The 
occixiital  region  is  well  marked  off  from  the  vertebral  column.  The  plane 
of  the  foramen  magnum  is  vertical  or  slopes  forwaixls.  The  principal 
vagus  foramen  is  usually  approximated  to  the  foramen  magnum,  and 
(here  is  never  a  row  of  accessory  foramina  in  line  with  the  foramina  of 
spinal  nerves.  There  is  no  distinct  elevation  on  the  surface  of  tho  skull 
marking  the  position  of  the  vestibule.  The  .articular  surface  for  the 
hyo-mandibular  is  complex.  The  post-orbital  process  never  iiresents 
an  articular  surface  for  the  palato-quadrate.  The  orbit  has  a  cartila- 
ginous floor.  There  is  no  process  representing  the  ant-orbital  cartilage 
of  the  rays.  There  aix^  never  more  than  Ave  branchial  arches.  Them 
are  two  dorsal  has,  which  may  or  may  not  present  broad  basal  carti- 
lages." 

The  suborder  Paljcoselachii  is  represented  by  only  one  family,  the 
Notidanida),  while  the  Neoselachii  examined  by  Professor  Haswell  are 
dillerentiated  by  him  into  the  families  Gestraciontido),  Lamnidie,  Scyl- 
liolamnida),  Scyllidiu,  Khinidse,  and  Pristiophoridic. 

Fishes  or  TeJeoatomcs. 

Ptcrospis  and  Scaphaspis. — In  a  Devonian  bed  in  Galacian  Podolia 
(Russian-Poland)  were  found  two  shields,  one  a  Pterospis  and  the  other 
a  Soapbaspis  united,  and  universily  opposite  each,  and  giving  the  im- 
pression that  they  were  in  natural  union ;  the  PterospiSy  however,  pro- 
jected further  forwards  than  the  Scapbaspis.  It  has  therefore  been 
urged  by  Dr.  A.  Altb  that  the  Pterotpis  was  the  dorsal  and  the  Soaphas- 
pis  the  inferior  buckler  of  the  same  fish.  The  mouth  is  thought  to 
have  been  in  the  inter-space  between  the  two  shields  and  thus  to  have 
been  somewhat  inferior.  (AhhandL  Sitz.  Per.  Alcnd.  Krahan,  v.  11,  pp. 
160-187,  pi.  G,  Archives  Slaves  de  Bioi.^  v.  1.) 
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The  Burramundi. — One  of  tho  most  interesting  of  till  fishes  is  an  in- 
habitant of  certain  Australian  rivers,  and  is  known  to  some  of  tho 
English  settlers  of  tho  country  as  the  salmon  and  ilathead ;  its  native 
name  is  Burramundi.  It  has  no  resemblance  whatever  in  form  to  the 
salmon  and  has  been  called  so  only  because  its  flesh  is  pinkish  like  the 
salmon's.  In  shape  it  perhaps  more  resembles  or  rather  has  less  dis- 
similarity to  the  fresh- water  ophiocephalids  of  India  or  to  a  thick  eel 
than  to  any  common  or  well  known  fish.  This  resemblance  results  firoin 
its  elongated  subcylindrical  form  and  the  gradual  tapering  of  its  tail 
backward  to  the  confluence  of  the  dorsal,  anal,  and  caudal  fins.  The 
head  is  depressed,  wedge-shaped,  and  covered  with  a  bony  armature. 
Tho  scales,  which  are  almost  confined  to  the  body  (although  slightly 
encroaching  upon  the  vertical  fins),  are  large  and  have  a  pecnUar 
structure.  Its  chief  interest  results  from  the  fact  that  it  is  tho  repre 
.sentative  of  a  family  of  fishes  which  is  represented  by  numerous  species 
ill  the  secondary  geological  age  in  the  northern  hemisphere,  and  it  was 
supposed,  until  1870,  to  have  become  extinct  at  the  end  of  tho  Triassic 
epoch.  It  was  therefore  a  matter  of  the  greatest  astonishment  to  all 
naturalists  when  a  species  of  the  type  was  discovered  living  in  the  fresh 
waters  of  Southern  Australia,  and  the  living  representative  of  the 
ancient  family  was  found  to  be  so  nearly  related  to  the  extinct  forms 
that  it  has  been  regarded  by  most  naturalists  as  belonging  to  the  tyi>i 
ciil  genus  Ceratodus.  It  exhibits  however  differences  of  dentition  re 
moving  it  from  any  of  the  extinct  forms,  and  there  is  no  evidence  that  the 
secondary  species  had  a  skeleton  or  scales  generically  similar  to  tho^c 
of  the  living  representatives  j  it  has  therefore  by  a  few  uatunUists 
been  regarded  as  belonging  to  a  peculiar  generic  type  known  as  Neo- 
ceratodus.  The  ceratodonts  are  remarkable  likewise  on  account  of 
their  nasal  apertures  opening  into  the  palate,  in  which  respect  however 
they  agree  with  two  other  living  types  of  Dipnoous  fishes,  although 
di fieri ng  from  all  others  of  the  class  except  them.  The  assiduous  re- 
searches of  various  naturalists  have  at  length  given  us  a  tolerable  insight 
into  the  life  history  of  the  Burramundi.  It  is  confined  to  certain  rivers  of 
South  Australia,  and  its  headquarters  seem  to  be  in  the  Burnett  Biver. 
Its  mode  of  progression  is  by  waves  of  the  tail  or  by  paddling  with  the 
pectoral  tins  without  moving  the  posterior  pair  of  fins  or  the  tail. 
When  at  rest  on  the  bottom  of  the  tank  the  pectorals  are  placed  nearly 
at  right  angles  to  the  body  while  the  hinder  fins  are  brought  nearly 
panillel  to  the  tail.  If  not  disturbed  it  will  remain  in  this  position  for 
hours,  and  only  when  stirred  up  does  it  think  it  necessary  to  use  the 
tins  and  tail  at  all.  It  then  lurches  out  with  the  great  strong  tail  turn- 
ing sidewiso  and  squeezes  in  between  some  tufts  of  grass.  Professor 
Ramsey  endeavored  to  urge  it  to  make  some  progress  in  only  afew  inches 
t)f  water,  but,  as  far  as  ho  could  experiment,  without  effect.  Tho  fish  is 
exceedingly  eel-like  in  its  movements,  and  when  going  slowly  along  tiie 
awayiug  of  the  great  caudal  flu  entails  a  serpentine  course.    It  is  the 
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opinion  of  Professor  Ramsey  tliat  the  iish  could  not  get  forward  in  a 
straight  lino  unless  swimming  very  fast  or  very  slowly  at  the  time, 
»nd  when  it  does  this  it  does  not  nse  tho  tail  at  all,  but  depends  upon 
the  |)ectoral^.  Tho  Neoceratodus  has  been  said  to  frequently  leave  the 
water  and  go  upon  •  land,  and  the  possession  of  fully  developed  lungs  ' 
seems  to  warrant  such  a  belief,  but  Professor  llsimsey  doubts  whether 
it  ever  goi»»  quite  out  of  the  water,  as  has  been  reported,  for  the  simple 
reason  that  the  iish  is  too  bulky  to  progress  by  tho  fins,  and  not  long 
enough  in  the  body  to  go  eel-fashion ;  at  any  rate,  individuals  in  con- 
finement decidedly  objected  to  being  kept  any  length  of  time  out  of 
water;  they  put  up  with  it  a  few  minutes  and  then  began  to  plunge 
about  so  tliat  he  was  always  glad  to  get  them  back  again  in  the  water, 
fearing  that  they  would  injure  themselves.  As  tho  cold  weather  ap- 
proaches the  Eurramundi  becomes  inactive,  and  even  too  laz}'  to  get  out 
of  the  way  when  about  to  be  handled. 

The  ovaries  and  testes  are  nearly  developed,  and  in  April,  or  tho 
early  antipodal  fall,  in  the  Burnett  Biver,  but  not  before  the  beginning 
of  fc?eptember,  or  at  the  commencement  of  spring  in  the  southern  hemi- 
sphere, have  the  eggs  been  found  laid  in  the  water.  They  are  deposited 
among  the  weeds  and  are  placed  each  one  by  itself,  ^'resembling  those 
of  the  common  newt''  or  salaDiander.  They  are  fertilized  in  the  water 
like  those  of  some  species  of  the  newt  kind.  They  are  very  difficult  to 
be  obtained.  Mr.  Caldwell  spent  many  weeks  hunting  and,  with  the 
assistance  of  the  blacks,  turned  up  many  hundred  water-holes  before 
he  found  any  eggs.  These  were  '^  covered  with  an  enormous  quantity 
of  gelsitinous  matter  which  required  some  special  means  to  remove,'' 
and  it  was  "eight  days  before  he  got  a  single  eg^  out  whole.  When  he 
succeeded  in  getting  at  the  early  stages,  it  remained  to  rear  them  nntil 
they  were  practically  identical  with  the  adult  fish.  This  was  a  very 
difficult  task,  as  the  enemies  of  the  Ceratodus  were  very  numerous. 
There  were  two  kinds  of  fungi  which  attacked  the  eggs.  He  put  in 
Crustacea  to  devour  tho  fungus,  but  these  in  turn  attacked  tho  young 
fish  when  it  emerged  from  the  egg.  He  was  three  moqths,  till  near  the 
end  of  November  (or  the  end  of  the  Australian  spring),  developing  the 
^^ggs."  It  is  also  noteworthy  that  not  until  nearly  six  weeks  after  hatch- 
ing were  the  hind  limbs  developed  in  the  young.  The  egg  of  tho  Cera- 
todus undergoes  '^a  complete  segmentation  similar  to  that  of  the  kan- 
garoo."   (Caldwell  in  Journ.  Royal  8oc.  If.  8.  Walesj  v.  18,  pp.  119, 120.) 

The  extent  of  Salmon  Leaps, — Observations  have  been  made  by  Prof. 
A.  Landmark,  the  chief  director  of  the  Norwegian  fisheries,  on  the  ex- 
tent of  the  leaps  which  salmon  are  capable  of.  He  thinks  that  ^'  the  jump 
depends  as  much  on  the  height  of  the  fall  as  on  the  currents  below  it 
If  there  be  a  deep  pool  right  under  the  fall,  where  the  water  is  compar- 
atively quiet,  a  salmon  may  jump  16  feet  perpendicularly ;  but  such 
jumps  are  rare,  and  be  can  only  state  that  it  has  taken  place  at  the  Hel- 
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lefos,  in  the  Drams  Eivor,  at  Uaugseud,  wbero  two  great  masts  have 
been  placed  across  tbe  river  for  the  study  of  the  Labits  of  the  salmon,  so 
that  exact  measurements  may  be  eilected.  The  height  of  the  water  in 
tlio  river  of  course  varies,  but  it  is,  as  a  rule,  when  the  salmon  is  ran- 
niiig  up  stream,  10  feet  below  these  masts.  Tlic  distance  between  the 
two  is  3^  feet,  and  the  professor  states  tliat  he  has  seen  salmon  jnmp 
from  the  river  below  across  both  masts."  As  another  example  of  high 
jumping,  he  refers  to  the  Carritunk  waterfall,  in  the  Kenebec  Biver 
(Maine),  "where  jumps  of  12  feet  have  been  recorded.  Professor  Land- 
mark further  states  that  when  a  salmon  jumps  a  fall  nearly  perpen- 
dicular in  shape  it  is  sometimes  able  to  remain  in  the  fall,  even  if 
the  jump  is  a  foot  or  two  short  of  the  actual  height.  This,  he  main- 
tains, has  been  proved  by  an  overwhelming  quantity  of  evidence.  The 
fish  may  then  be  seen  to  stand  for  a  minute  or  two  a  foot  or  so  below 
the  edge  of  the  fall  in  the  same  spot,  in  a  trembling  motion,  when,  with 
a  smart  twitch  of  the  tail,  the  rest  of  the  fall  is  cleared.  But  only  fish 
which  strike  the  fall  straight  with  the  snont  are  able  to  remain  in  the 
falling  mass  of  water;  if  it  is  struck  obliquely,  the  fish  is  carried  back 
into  the  stream  below.  This  Professor  Landmark  believes  to  be  the 
explanation  of  salmon  passing  falhs  with  a  clear  descent  of  IG  feet." 
Ee  thinks  that  this  is  the  extreme  jnmp  the  salmon  is  capable  of,  and 
indicates  that  of  course  not  all  are  capable  of  performing  such  a  feat 
(Nature^  v.  33,  pp.  329, 330.) 

A  peculiar  Mullet.  A  remarkable  type  of  lower  jaw, — A  new  generic 
type  of  mullet,  the  family  Mngilida),  has  been  described  by  Mr.  W. 
Macleay,  which  is  noteworthy  on  account  of  the  anomalous  mode  of 
articulation  of  the  lower  jaw,  and  Concomitant  modifications  of  the 
neighboring  parts.  The  new  type  was  found  very  abundantly  in  the 
Goldie  River  of  New  Guinea,  "  about  100  miles,  by  its  course,  from  its 
mouth,"  and  was  found  to  be  "  excellent "  as  a  food-fish.  The  aspect 
of  the  entire  fish  was  not  unlike  that  of  other  members  of  its  family, 
but  in  the  inferior  surface  of  the  head  difierenccs  Worn,  all  others  were 
well  marked.  As  Mr.  Macleay  remarks,  "  in  most  tcleosteous  fishes,  at 
all  events  in  this  family,  the  gill  openings  are  large,  and  what  may  be 
termed  the  giU  covers  extend  quite  to  the  symphysis  of  the  lower  jaw, 
leaving  a  more  or  less  open  space  on  the  chin  composed  of  the  integu- 
ments surrounding  the  extremity  of  the  hyoid  Jirch,  and  forming  tbe 
Qoor  of  the  mouth."  In  the  new  form  a  transverse  fissure  or  gix)ove 
apixears  behind  the  lower  jaw,  and  when  the  integuments  are  removed 
some  remarkable  peculiarities  are  unveiled.  "The  chief  and  most  ob- 
vious peculiarity" is  "undoubtedly  the  well-marked  division  across  the 
under  surface  of  the  head,  from  the  extremity  of  the  ramus  of  the  man- 
dible on  one  side  to  that  of  the  other,  a  division  however  which  though 
deep  and  well  defined,  is  only  external  and  has  no  communication  with 
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tbo  nioutli.  An  examination  of  the  bones  of  the  lieail  &hows  however 
that  notwithstanding  the  very  abnormal  external  appearance^  the  actual 
divergence  from  the  typical  fish  skall  is  less  than  might  have  been  an- 
ticipated, and  in  fact  is  not  so  much  a  divergence  from  the  tyi^o  as  a 
variation  of  it." 

** The  hyoid  bones  are  the  least  normal;  the  urohyal  is  slight;  the 
basihyal  short,  and  the  glossohyal  very  small  and  slightly  longer  than 
broad.  The  most  advanced  of  these  bones,  the  glossohyal,  reaches  only 
to  the  transverse  division  at  the  base  of  the  mandibles,  whereas  in  Miigil 
waigiensis  [or  any  other  mullet]  the  basihyjil  and  glossohyal  bones 
are  largo  and  prominent,  supporting  the  whole  floor  of  the  mouth  and 
extending  almost  to  the  symphysis  of  the  lower  jaw." 

The  new  form  has  been  named  iEschrychtys  Goldiei.  Good-sized 
specimens  arc  18  inches  in  length.  {Pi'oc.  Linn.  Soc.jN.  S.  WaleSy  v.  87 
pp.  2-C.) 

The  nest  of  the  Jifteen-spined  Sticklehaek. — Like  all  the  other  species  of 
the  familj'  Gasteros^ida^,  the  fifteen -spined  or  salt-water  stickleback 
builds  a  nest  attached  to  certain  plants,  which  is  much  like  those  of  its 
congeners,  but  some  additional  inform<ation  has  been  communicated  by 
Professor  K.  Mobius  respecting  the  constitution  of  the  threads  by 
which  it  interweaves  the  particles  constituting  its  nest,  and  the  origin 
of  those  threads.  An  examination  of  male  sticklebacks,  in  May  and 
Juno,  1884,  demonstrated  to  him  that  the  threads  are  generally  from 
Q.22<um  to  O'lS*"*"  in  diameter,  and  consist  of  several  cords  stuck  to- 
gether, and  which  again  are  composed  of  very  fine  parallel  threads. 
The  substance  of  which  they  are  composed  is  nitrogenous,  and  is  a 
peculiar  modification  of  mucine  as  appears  by  its  behavior  towai*ds 
various  acids  and  alkalies.  It  is  formed  in  the  kidneys  of  the  male, 
and  indeed  in  the  epithelial  cells  of  the  urinary  canals,  which  exert  this 
form  of  activity  only  at  the  time  of  reproduction,  and  during  this  period 
it  behaves  towards  staining  reagents  in  the  6«ame  way  as  the  mucifer- 
ous  organs  of  other  vertebrata.  {Schriftcn  natur-Vereinn  f,  Schlcswig- 
Holsteiny  v.  G;  Ann,  iC*  Mag,  Nat,  Hist,  (5),  v.  IG,  p.  153.) 

A  tropical  Ounnd  Fish, — The  family  of  Muro^noidids  or  Xiphidiontids 
had  been  supposed  to  be  a  characteristic  cold-water  type.  All  the  pre- 
viously known  species  were  confined  to  the  seas  of  the  temperate  and 
north  polar  regions  until  the.  discovery  had  been  made  of  a  species  of 
the  family  representing  a  i)eculiar  genus  occurring  at  Key  West,  Fla. 
The  species  has  been  named  Stathmonotus  Hemphilii  by  Dr.  Bean, 
(ho  curator  of  fishes  in  the  TJ.  S.  National  Museum.  Most  of  the  char- 
acteristics of  the  new  generic  typo  are  shared  with  the  common  gun- 
nels or  species  of*  Murajnoides,  but  it  has  no  scales;  moreover,  on  one 
hand,  the  pectorals  are  much  smaller,  and  on  the  other  the  ventrals 
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aro  better  developed  than  in  Mnia»noidcs,  their  position  is  more  ante- 
rior, and  a  spine  and  two  rays  of  moderate  size  exist.  {Proc.  U.  8.  Nat 
Mm.  V.  8,  pp.  192,  192.) 

The  American  Flying  Fishes. — The  lisiies  of  the  snb-family  of  Exoca>- 
tines,  including  the  true  flying  fishes,  have  been  examined  recently  by 
Messrs.  Jordon  and  Meek,  and  it  appears  that  seventeen  species  refer- 
:d)Ie  to  four  genera  are  recognizable  as  inhabitants  of  the  American 
waters  on  both  sides  of  the  continent.  Three  of  these,  Fodiator  acutus, 
Parexocastus  mcsogaster^  and  HalocypseUis  evolanny  belong  to  special 
genera,  while  all  of  the  others  are  members  of  one  natural  genus  (Exo- 
coetus).  Eight  of  the  Exocoetines  have  been  obtained  off  the  At- 
lantic coast  of  the  United  States  and  one  {Exoccetus  Califomicus) 
along  the  Pacific  coast.  The  California  Hying  fish  is  one  of  the  hirgest 
of  the  family-.     {Froc.  U.  S,  Nat  Mus.j  v,  8,  pp.  07.) 

Amphibians. 

The  Retrograde  Metamorphosis  of  Siren. — The  remarkable  eel-like  am- 
phibian named  Siren  lacertina,  aiul  abundant  in  the  southern  i^arts  of 
the  United  States,  is  the  typo  of  a  group,  by  some  considered  as  an 
order,  distinguished  by  some  remarkable  characteristics ;  some  of  these 
have  been  considered  to  bo  evid«*nces  of  degeneration.  Professor  Cope 
has  now  reason  to  believe  that  there  are  also  indications  to  be  found  of 
"a  retrograde  metamorphosis"  in  the  "history  of  its  branchial  appara- 
tus." He  had  been  at  a  loss  to  account  for  the  curious  condition  fre- 
quently observed  in  the  branchio)  of  the  sirens.  The  fringes  are  fi-e- 
quently  partially  atrophied  and  "inclosed  in  a  common  dermal  invest- 
ment of  the  branchial  ramus,  or  all  the  rami  are  covered  by  a  common 
investment,  so  as  to  be  comjdetely  functionless  and  immovable.  This 
character,  observed  in  the  Pseudobranchus  striatuSj  gave  origin  to  its 
separation  from  the  genus  Siren."  The  character  is  however  also  ob- 
servable in  the  typical  species,  Siren  lacertinaj  at  a  certain  age,  and 
the  real  difference,  so  far  as  generic  valuation  is  concerned,  depends 
simplj'  on  the  different  number  of  the  digits  represented  in  the  two 
species. 

Professor  Cope  surprised  "on  discovering  that  the  functionless  con- 
dition of  the  branchiaj  is  universal  in  young  individuals  of /Strew  lacertina 
of  fi  and  C  inches  in  length ; "  and  even  in  a  specimen  little  more  3  inches 
long  they  were  found  "entirely  rudimentary  and  sub-epidermal ;"  in 
fact,  according  to  Professor  Cope,  only  in  large  adult  specimens  are  the 
branchiai  fully  developed.  The  inference  drawn  from  the  facts  is,  that 
"  the  branchia)  are  in  the  Sirens  not  a  larval  character,  as  in  other  iKsren- 
nibrachiate  Batrachia,  but  a  character  of  maturity.  Of  course,  only  di- 
rect observation  can  show  whether  Sirens  have  branchiae  on  exclusion 
from  the  ogg'^  but  ft  is  not  probable  that  they  differ  so  much  from  the 
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other  members  of  their  class  as  to  be  without  them.  Keverthelcss,  it  is 
evident  that  the  branchio)  soon  become  functiouless,  so  that  the  animal 
is  almost,  if  not  exclusively,  an  air  breather,  and  that  functional  activity 
is  not  resumed  till  a  more  advanced  age."  Indeed,  fropa  observations 
of  a  specimen  in  an  aquarium,  which  for  a  time  had  no  branchiae  at  all, 
it  appeared  that  "sirens  may  be  exclusively  air  breathers.''  Professor 
Cope  urges  that  in  explanation  of  this  fact,  it  mny  be  remarked  that 
this  atrophy  cannot  be  accounted  for  on  the  supposition  that  it  is  sea- 
sonal and  due  to  the  drying  up  of  the  aquatic  habitat  of  the  sirens.  The 
countries  they  inhabit  are  humid,  receiving  the  heaviest  rainfall  of  our 
Eastern  States,  and  there  is  no  dry  season.  The  only  explanation  ax)- 
pears  [to  him]  to  be  that  the  present  sirens<xre  descendants  of  a  terres- 
trial type  of  batrachia  which  passed  through  a  metamorphosis  like  other 
members  of  their  class,  but  that  more  recently  they  have  adopted  a  i>er- 
inanent  aquatic  life,  and  have  resumed  their  branchiae  by  reversion.'' 
{Am.  Nat,  V.  20,  pp.  1226,  1227.) 

Peculiariiies  of  Ccccilians, — The  life  history  of  the  singular  worm-like 
Amphitraus,  representing  the  order  Gymnophioua  and  the  family  Cie- 
cibiido),  is  still  imperfectly  known.  Some  characteristics  have  been  de- 
scribed recently  by  the  brothers  P.  B.  and  C.  F.  Sarason.  In  an  advanced 
stage,  shortly  before  hatching,  the  embryo  is  provided  with  very  long 
blood  red  external  gill  filaments,  and  has  also  a  distinct  tail,  with  a  strong 
lin.  The  gill  filaments  are  shed  previous  to  hatching,  after  which  the 
young  GflBcilians  make  their  way  to  a  neighboring  sti*eam,  in  which  they 
breathe  by  means  of  gill  slits.  After  they  leave  the  water  their  gill  slits 
close  up,  and  they  breathe  by  lungs.  There  is  a  fourth  gill  arch  from 
which  the  pulmonary  artery  is  given  off.  The  spermatazoon  has  a  spirtal 
filament.  The  last  two  facts  tend  to  show  that  the  Csecilians  were  nearer 
to  the  Modela  than  to  the  Anura,  as  is  indeed  amply  shown  to  bo  the 
case  by  structural  characteristics  generally.  It  seems  that  there  is  a 
difference  in  reproduction  manifested  in  closely  related  genera,  for  some 
8i>ecies  are  oviparous  while  others  are  viviparous. 

Reptiles, 

The  classification  of  the  Lizards. — A  very  important  and  much  needed 
work  has  been  in  progress  of  publication  during  the  past  year  in  the 
arrangement  and  description  of  the  species  of  living  liz<irds.  Two  vol 
umes  of  the  projected  three  of  the  "Cjitaloguo  of  Lizards  in  the  British 
Museum"  have  already  appeared,  in  which  all  the  species  known  are  de 
scribed  and  a  number  illustrated.  The  species  have  been  thoroughly 
revised  from  a  systematic  standpoint  and  grouped  intx>  natural  genera 
and  families.  The  classification  is  mostly  based  upon  such  characters  an 
were  made  use  of  by  Professor  Cope  about  twenty  years  ago,  but  which 
have  not  received  due  consideration  from  later  writers.     Professor 
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Cope's  work  upon  the  groap  is  indeed  the  only  contribution  to  the  taxon- 
omy of  the  lizards  that  is  esteemed  of  special  value  by  the  author  of  the 
now  catalogue.  That  author  is  the  well-known  herpetologist  in  chargo 
of  the  reptiles  of  the  British  Museum,  Mr.  George  Alfred  Boulenger. 
Mr.  Boulenger,  however,  by  no  means  follows  Professor  Cope  tlironghout, 
but  has  his  own  well  considered  views  as  to  the  value  of  the  characters 
flrst  brought  prominently  forward  by  Professor  Cope.  He  accepts  the 
order  of  Lacertians  with  the  limit  generally  accredited  to  it  of  late  years, 
and  thus  excludes  the  Sphenontida)  or  Hattenidse.  The  order  is  sub- 
divided into  two  sub-orders :  (1)  the  Lacertilia  vera ;  (2)  the  Bhipto- 
glossa.  The  several  sub-orders  into  which  the  former  have  been  disin- 
tegrated by  Professor  Cope  arc  not  recognized  and  even  the  families 
have  in  some  cases  been  separated,  by  the  intervention  of  groups  adopted 
by  Professor  Cope.  Twenty-one  families  of  the  order  are  adopted  by 
Mr.  Boulenger,  and  it  is  interesting  to  note  that  three  of  these  wero  en- 
tirely unknown  to  Dum6ril  and  Bibron  when,  in  1836  to  1839,  they  pub. 
lished  those  volumes  of  their  great  work  devoted  to  the  order. 

The  following  tabular  synopsis  of  the  characters  most  made  use  of 
by  Mr.  Boulenger  will  give  an  idea  of  the  range  of  variation  and  system- 
atic values  of  the  various  characters.  The  external  form  is  found  to 
be  not  only  of  very  little  use,  in  many  cases,  in  the  determination  of  the 
relations  of  the  types,  but  sometimes  it  is  very  illusive  indeed. 

The  characters  utilized  for  the  diagnosis  of  the  various  families  are 
almost  exclusively  derived  from  the  skeleton  and  teeth,  and  especially 
from  the  consideration  of  the  following  elements : 

1.  The  development  or  non-development  of  a  po6t-frontal  aroh  {Poatfr.). 

2.  The  development  or  non-development  of  a  post-orbital  arch  {Post- 
orb.). 

3.  The  development  or  otherwise  of  a  supra-tempoml  roof  {Suprat 
roof). 

4.  The  existence  or  absence  of  a  columella  crani  {CoL  cr.). 

5.  The  development  or  non-development  of  an  inter-orbital  septum 

(J.  0.  8.). 

0.  The  number  of  parietal  bones,  ♦.  c,  whether  paired  or  single  (Par.). 

7.  The  number  of  frontal  bones,  whether  double  or  coalesced  (Fr.). 

8.  The  number  of  nasal  bones,  ♦.  e.,  whether  two  or  one  (Kdsals). 

9.  The  number  of  pre-maxillary  bones,  t.  e.y  whether  one  or  two  pairs 
(P.  max.). 

10.  The  number  of  elements  in  each  ramus  of  the  lower  jaw  or  man- 
dible, i.  c,  whether  four  or  five  (Mand.). 

TJie  teeth,  especially  whether  implanted  along  the  edge  of  the  jaws 
(acrodent)  or  on  the  inner  slope  (pleurodent)  (Teeth). 

12.  The  development  of  iuter-clavicles,  i,  <?.,  whether  •Ulilated"  and 
*' loop  shaped  proximally,"  or  whether  "not  dilated  i)roxiraally '' ami 
<»ruciform  (X).  Of  course  in  fonnq  whose  fore  limbs  are  absent  or  very 
much  reduced,  the  inter-clavicles  aro.  wnnting. 


ZOOLOGY. 


799 


s 


•I- 


OoekonidsB 

Rablepharidie . 
UropUtiilfB.... 
l^ygopodldiD . . . 

AgamidoD 

Ignanidaa 

XonosanridxD  .. 

ZontnidtD 

Angaidod 

AniellidiB 

IlelodennaiidiD 

VnranidiD 

XantiuildiB 

TcUdaj 

AmphiBbienidaD 

Lacertido) 

GorrhosanridiB  . 

ScinoidA , 

Anolytropidio... 
Dlbamidas 


0 

0 

0 

0 

X 

X 

X 

X 

X 

0 

0 

X 

X 

X 

0 

X 

X 

X 
0 
0 


I 

o 


0 

0 
0(1) 

0 
X 
X 
X 
X 
X 

0 
X 

0 
X 
X 

0 
X 
X 
X 

0 

0 


00 


6 


0(X) 
0 


0 
0 
0 
0 

X 

X 
0 
0 
0 

X 
0 
0 

X 

X 


X 
X 


X 
X 


0 


var, 
0 


2 
1 
2 
1(2) 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 


2orl 
2f 
1 
(lox.os.) 

1 
1 
i 
1 

1(2) 

(2  ex.  ox.) 

(2ez.os.) 

2 

o 

1 

2 


a 


2 
2 
2 
2 
2 
1 
2 
2 
2 


■ 


a 


s 


^ 
o 


Pleor.. 
.do.... 


Plour . . 
Acrod. 
Plenr. 
..do.... 

..do 

Var.... 
Fangs  . 
.do.... 


2d 


llinuto. 


Pieur . . 
Var.  sol 
Var 


> 

X  (-) 

2X 

2X 

2  X  (0» 

1  (»l 

X 

1  X 
2X 

2  X 
2  0(r) 


ThrowiDg  theso  characterR  into  diagnostic  forms,  economy  ot*  wonis 
and  a  better  idea  of  the  generality  of  characters  may  be  obtained  by 
recognizing  a  category  called  super-family.  Under  such  headings  ihosi^ 
forms  which  exhibit  exceptional  characters  may  be  segregated  from  t  Ik- 
great  mass. 

The  various  families  recognized  by  Dr.  Boulenger  may  bo  foniid 
grouped  as  follows : 

OecJcoiwidea. — Eriglossate  saurians  with  the  vertebroB  bi-concavc,  n 
clavical  dilated,  and  loop-shaped  proximally,  and  post-frontal  and  post- 
orbital  osseus  arches  undeveloped. 

{Qcckonidce,) — The  only  Oeckonoidea  known  having  the  parietal  bones 
double. 

Eublepharoidea, — ^Eriglossate  saurians  with  concavo-convex  vertebra*, 
clavicle  dilated  and  loop-shaped  proximally,  and  no  post-orbital  or  post- 
frontal  squamosal  arches. 

{Eublepharidw.) — The  only  known  Eublepharoidea  simulating  in 
external  appearance  the  Geckonidie,  but  distinguished  by  the  coalescence 
of  the  parietals  into  a  single  bone,  as  well  as  by  the  concavo-convex  ver- 
U^bne. 

Uroplatoidca. — Eriglossate  saurians  with  bi-concave  vertebra;,  clavi- 
cles not  dilated  i)roximally,  and  without  i)ORt-orbital  or  post-fronto 
squamosal  bony  arches. 

{UvopJatidw,) — The  only  known  Uroplatoidca  having  two  ])arietiil 
bones  and  a  minute  inter-clavicle. 

Pygopodoidea. — Eriglossate  saurians  with  concavo-convex  vertebra;, 
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clavicles  dilated  and  loop-shaped  proximal  1y,  and  no  post-orbital  or 
post-fronto  squamosal  arches. 

(Pygopodidcd.) — ^Tho  only  known  Pygopodoidca,  especially  marked  by 
the  exclusion  of  the  frontal  from  the  orbit,  by  the  retention  of  the  pre 
and  post-frontal  bones  towards  each  other  so  that  they  arc  in  con- 
tact. 

Agamoidea, — Eriglossate  saurians  with  concavo-convex  vertebni\ 
clavicles  not  dilated  proximally,  and  without  post-orbital  or  post-frontal 
squamosal  arches. 

(Agamidw.) — Agamoidea  with  the  supra-temporal  fossa  not  roofed 
over  by  bone,  tongue  thickened,  and  aerodont  dentition. 

{Iguanidw.) — ^Agamoidea  with  the  supra-temporal  fossa  not  roofed 
over  by  bone,  tongue  thickened,  and  a  pleurodont  dentition. 

{Xcnosauridcc.) — Agamoidea  with  the  supra-temporal  fossa  not  roofotl 
over  bj'  bone,  the  interior  portion  of  the  tongue  retractile,  a  pleurodont 
dentition,  and  T-shaped  inter-clavicles. 

(Zonnridw,) — Agamoidea  with  the  supra-temporal  fossa  roofed  over, 
the  tongue  simple,  and  cross-shaped  inter-clavicles. 

{Anguidw.} — Agamoidea  with  the  supra-temporal  fossa  roofed  over; 
tongue  with  its  anterior  portion  reti^actile,  with  clavicles  crosssha)>ed 
or  absent,  and  the  exoskeleton  developed  as  osteo-dermal  plates, 
(»ach  provided  with  a  system  of  irregularly  arranged  aborescent  or  rad 
iating  tubules. 

Anielloidea. — Eriglossate  saurians,  with  concavo  convex  vertcbnv, 
(*>lavicles  not  dilated  posteriorly,  and  without  post-frontal  squamosiil 
or  post-orbital  arches. 

{AniellidcB,) — The  only  known  anielloidea,  distinguished  by  the  ah 
sence  of  ante-orbital  septum,  and  of  the  columella  cranii,  and  without 
squamosals. 

Helodermatoidea, — Eriglossate  saurians  with  concavo-convex  verte- 
breo;  clavicles  undilated  proximally,  and  post-orbital  bony  arches,  but 
without  post-fronto  squamosal  arches. 

{Helodermatidw.) — The  only  known  family  of  the  super-famil}-,  distin 
guished  further  by  the  exclusion  of  the  frontal  from  the  orbit  on  account 
of  the  convergence  and  contact  of  the  pre  and  post-frontals. 

Varanoidea. — Eriglossate  saurians,  with  concavo-convex  vertebne; 
clavicles  not  delated  proximally;  i^ost-orbital  arches,  rudimentary  or 
absent.,  and  with  post-fronto  squamosal  arches  developed. 

( Varanidcc,) — The  only  known  forms  of  the  type,  distinguished  further 
by  the  union  of  the  nasals  into  a  single  bone  and  the  ensheathment  of 
the  tongue  at  its  base  and  its  deeply  bifid  emargination  anteriorly. 

Xoofrtoulm.— Eriglossate  saurians  with  the  vertebrae  concavo-convex; 
ilavicles  undilated  proximally,  and  post-fronto  squamosal  at  post-orbi- 
lal  arches  developed. 

(Xautusiidcv,) — Lacertoidea  with  the  supra-temporal  fossa  roofed  over 
and  the  ])arietals  distinct. 
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{Teiida.) — ^Lacertoidea  with  the  sapra-temi>oral  fossa  not  roofed  over 
and  the  parietals  united  into  one,  and  without  osteo-dermal  plates. 

(Laeertidw.) — Lacertoidea  with  the  supra-temporal  fossa  roofed  over; 
the  parietal  bones  united ;  the  premaxiUaries  simple,  single,  and  without 
osteo-dermal  plates. 

(OerrhoaauridcB.) — Lacertoidea  with  the  supra-iemporal  fossa  roofed 
over;  parietal  bones  united ;  premaxiUaries  single,  and Arith  osteo-der 
mal  plates,  each  provided  with  a  regular  system  of  tubules  (or  trans 
verse  ones  anastomosing  with  longitudinal  ones). 

(Scincidw.) — Lacertoidea  with  the  supra-temporal  fossa  roofed  over 
the  parietals  joined,  and  with  osteo-dermal  plates,  as  in  the  Gerrhosau 
ridfld. 

Anelytrapaidea. — Eriglossate  saurians  with  the  vertebra,  concavo-con 
vex;  the  clavicles  not  dilated  proximally,  and  without  post-fronto 
squamosal  or  post-orbital  arches. 

{Anelytropidof.) — Anelytropoidea  with  the  premaxiUaries  single,  and 
without  osteo-dermal  platen. 

Doubtful  super-family.  {Dibamidcd.) — Anelytropoidea,  with  the  pre- 
maxiUaries double  and  without  osteo-dermal  plates. 

AU  the  preceding  twenty  famiUes  are  combined  in  the  suborder  <<La- 
oertiUa  vera^  (which  may  be  better  caUed  Eriglossa),  and  are'  distin* 
guished  by  the  '<  nasal  bones  entering  the  border  of  the  nasal  apertures; 
pterygoid  in  contact  with  the  quadrate;  clavicle  present  whenever  the 
Umbs  are  developed  [and  the]  tongue  flattened.'' 

The  only  remaining  group  or  family  of  the  order  is  that  of  the  Oho- 
nuBleantidcBj  which  represents  alone  the  suborder  ^<  Bhiptoglossa,"  dis- 
tinguished by  the  '^  nasal  bones  not  bounding  the  nasal  apertures,  ptery- 
goid not  reaching  quadrate;  clavicle  absent;  Umbs  weU  developed,  [and] 
tongue  vermiform  [and]  projectile." 

The  geographical  distribution  of  Lizards. — Much  difference  is  exhibited 
by  the  associations  of  diverse  anin^l  groups  in  faunal  areas.  If,  for 
example,  we  compare  the  distribution  of  fishes  and  birds,  it  wiU  be 
found  that  the  m^jor  groups  into  which  they  are  combined  are  very  dif- 
ferent. The  birds  have  accommodated  themselves  (to  a  large  extent)  to 
the  present  lay  of  the  lands,  while  the*  fishes  are  distributed  in  such  a 
manner  as  to  convey  the  impression  that  the  distribution  has  been  de- 
termined by  previous  geological  conditions  and  relations  of  the  conti- 
nents. Dr.  G.  A.  Boulenger  has  recently  given  the  outlines  of  the 
geographical  distribution  of  the  LacertUians,  or  lizards,  and  has  caUed 
attention  to  the  very  great  difference  between  their  distribution  and 
that  of  other  groups  of  reptUes,  as  weU  as  that  of  the  Batrachians  or 
Amphibians.  ^'  K,"  says  Dr.  Boulenger,  <<  we  attempt  to  divide  the  globe 
as  to  its  Batrachian  fauna,  two  primary  divisions  present  themselves, 
viz.  a  northern  zone,  comprising'  the  Palaearctic  and  Nearctic  regions, 
and  an  equatorial  southern  zone;  but  for  lizards  we  have  to  draw  a 
H.  Mi8.  15 51 
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line  from  pole  to  pole,  forming  the  Old  World  and  Aastralia  on  the  one 
hand,  and  America  on  the  other,  into  primary  divifflons."  The  fifimilieft 
of  lizards  recognized  by  him  are  thrown  into  two  great  groaps, — (A) 
<^  small  families  having  a  narrow  range,"  and  (B)  '^  large  and  much  more 
widely  distributed  families."  Ten  belong  to  one  of  these  groaps  and 
eight  to  the  other,  distributed  as  follows : 

A-  UroplAtidA,  Madagascar.  ooonpies  Central  America  and  the 

Pygopodidae,  Aastralia.  West  Indies,  spreading  to  North  and 

Xenosaaridas,  Central  America.  Sonth  America.    One  genoB  {AngwU) 

Zonuridffi,  Sonth  Africa  and  Madagaa-  in  Europe  and  the  Mediterranean 

car.  district,  another  {Paeudopug)  repr»- 

AniellidaD,  California.  sentod  by  one  species  in  the  Medi- 

Helerdermatidffi,  Mexico.  terranean  district  and  one  in  the 

XantnsiidaD,  California,  Central  Amer-  Khaeia  HilU. 

ica,  and  Cuba.  Varanidsd.    Africa  (excluding  Mada- 

Oerrhosaaridffi,  Africa  and  Madagas-  gascar),  Oriential  region   to    Asia 

car.  Minor,  Australia. 
Anelytropidffi,  Africa.  Teiidas.    America. 
DibamidsB,  New  Guinea.  AmphisbsnidsB.     Tropical   and  sub- 
B.  AgamidsB.     Most   abundantly  repre-  tropical  America  (excluding  Mada- 
sented  in  the  East  Indies,  less  so  in  gascar),  and  the  Mediterranean  re- 
Australia,  still  less  in  Africa  and  gion. 

Asia  north  of  the  Himalayas;  ab-  Lacertidas.    Africa  (excinding  Mada- 

sent  from  Madagascar  and  New  Zea-  gascar),  Europe,  Asia ;  t&w  in  the 

land.  East  Indies. 

Iguanid».    America.    Two  genera  in  Cham»leontide.    Africa  (moet  abon- 

Madagascar,  and  another  in  the  Pyi  dant  in  Madagascar) ;  one  species, 

Islands.  identical  with  a  North  African,  ex- 

Anguidad.     The  bulk  of  this  family  tending  to  India  and  Ceylon. 

As  will  be  thus  seen*  the  ftumilies  enumerated  are  dispersed  mach  in 
the  same  way  as  the  birds,  and  in  accord  with  the  geographical  division 
of  the  continents  into  the  Old  World  and  the  New  World,  or,  as  they  are 
termed  by  Mr.  Boulenger,  the  ^^palseogean  and  neogean  realms."  Ac- 
cording to  Mr.  Boulenger,  ''  the  latter  is  characterized  by  the  presence 
of  the  Iguanidfld,  Teiid®,  and  abnndance  of  Anguidad ;  the  former  by  Aga* 
midsB,  YaranidsB,  Lacertidse,  and  Ghamadleontidae.  This  division  is  the 
more  natoral,  as  we  find  in  both  realms,  within  their  respective  &mi- 
lies,  a  repetition  of  the  same  forms  having  adapted  themselves  to  similar 
conditions.  Few  more  striking  examples  of  parallel  series  of  forms  can 
be  found  than  the  families  Agamidad  and  IguanidsB,  or  the  Lacertid» 
and  Teiidffi.  Such  parallel  series  occur  in  aknost  every  division  of  the 
animal  kingdom  ;  among  the  Batrachia  we  have  the  Ardfera  and  tiie 
Firmisternia ;  among  the  Ghelonia,  the  Cryptodira  and  the  Pleurodira; 
and  there  can  be  no  doubt  that  the  indications  furnished  by  the  range 
of  such  analogous  large  groups  are  of  the  greatest  importance  in  tracing 
the  relationships  of  the  faunas  of  the  various  parts  of  the  world." 

It  also  appears,  on  proceeding  to  further  subdivision,  that  ^^the 
Ethiopian  and  Oriental  or  Indian  regions,  which  in  their  Batrachians 
are  so  closely  related,  have  little  in  common  as  regards  lizards }  whilst^ 
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on  the  oontraiy,  the  Oriental  and  Aastralian,  (so  widely  different  in 
their  Batrachians,)  are  extremely  similar.  We  find  also  that  the  PalsB- 
arctic  or  Enropseo- Asiatic,  (the  Bati^achian  fanna  of  which  is  so  well 
characterized,  and  without  any  affinity  whatever  to  the  Ethiopian,) bears 
the  closest  resemblance  to  the  latter  region,  differing  only  in  the  ab- 
sence of  various  types  which  floorisb  in  the  tropical  and  sab-tropical 
zones." 

lu  fine,  according  to  Mr.  Boulenger,  ^<  we  arrive  at  the  conclusion 
that  the  zoo-geographical  regions  generally  in  use,  and  especially  their 
degree  of  relationship  to  one  another,  receive  little  support  from  the 
study  of  the  distribution  of  the  lizards ;  that  the  dist  ribntion  in  zones, 
which  is  so  satisfactorily  shown  by  the  Batrachians  and  the  fresh-water 
fishes,  is  contrary  to  the  plainest  evidence  as  regards  lizards,  which  at 
the  present  time  range  more  according  to  longitude ;  t  liat  the  two  great 
divisions  originally  proposed  by  Mr.  Sclater,  and  derivid  from  the  study 
of  passerine  birds,  hold  good ;  and  that  if  a  division  of  t  he  world  had  to 
be  framed  according  to  the  lizard  faunas,  the  primary  divisions  would 
be  the  following: 

'*1.  PalcBogean  realm. — Two  regions:  1.  Occidental  (=Pal»arctic  re- 
gion, excluding  the  Manchurian  subregiou  +  Ethiopian  region  of  Wal- 
lace); 2.  Oriental  (=Oriental  -h  Australian  regions  of  Wallace). 

"II.  Neogean  realm. — Nearctic  +  Neotropical  regions.''^ 

The  faunawhich  especially  interests  Americans — that  of  the  Neogean 
realm — may  be  briefly  considered  in  the  words  of  Mr.  Boulenger.  That 
fauna  is  "  very  uniform  as  regards  groups  of  higher  rank,  and  the  changes 
from  the  center  towards  the  north  and  south  are  very  gradual.  And 
it  is  noteworthy  that  tlie  Central  American  fauna  (of  which  the  North 
American  is  but  an  offshoot)  presents  a  greater  variety  of  types  than  the 
South  American  ;  thus  it  possesses  representatives  of  every  one  of  the 
eleven  families  which  occur  in  the  realm,  viz :  Geckonidae,  Eublepha, 
ridse,  Iguanidae,  Xenosauridae,  Anguidse,  Aniellid®,  HelodermatidsB, 
Xantusiidae,  TeiidsB,  AmphisbaenidaB,  and  Scincidse ;  whereas  South 
America  lacks  the  small  groups  Eublepharidse,  XenosauridsB,  Aniel- 
lidsB,  Helodermatidae,  and  Xantusiidse.  As  the  greater  abundance  and 
variety  of  forms  of  the  Anguido)  occurs  in  the  northern  half  and  the 
West  Indies,  and  the  reverse  is  the  case  as  regards  the  Teiidae  (espe- 
cially with  reference  to  variety  of  genera)  and  the  Amphisbsenidie,  we 
may  safely  draw  the  boundary  line  between  two  regions  or  sub-regions, 
as  it  may  be  thought  fit  to  term  them,  at  the  Isthmus  of  Panama,  the 
West  Indies  being  comprised  with  the  northern  region.  Lizards  range 
only  as  far  north  as  British  Columbia  (Oerrhonotus  c(Bmleu8)y  Minnesota 
{Eumeces  septentrionalis)^  and  Massachusetts  {Eumeces/Mciatus)',  whilst 
they  have  penetrated  to  the  straits  of  Magellan  (Liokemus  magaUen- 
ioiw)."— (Ann.  di  Mag.  Kat.  Hist.  (6),  v.  16,  pp.  77-85.) 

The  contrast  offered  by  the  lizards  to  the  fishes  is  marked,  but  not  in 
the  manner  indicated  by  Dr.  Boulenger.    The  fresh-water  fishes  are  not 
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distribated  *Mii  zones,"  bat  in  quite  a  pecnliar  manner,  although  so  com- 
plicated as  to  have  given  rise  to  the  different  interpretations  of  foots, 
of  which  Mr.  Boalenger's  (originating  with  Dr.  Otlnther)  is  one  expres- 
sion. The  regions  of  Sclater  and  Wallace,  so  far  as  the  fishes  are  con- 
cerned, are  rather  groaped  as  follows: 

I.  Cenogcdo/n  hemisphere, — Three  regions:  1.  ITearcHo;  2.  PaUeareHo; 
3.  Oriental. 

II.  Uogcean  hemisphere. — Three  regions:  I.Ethiopian;  2.  Neotropical; 
S.  Australian.  > 

Biped  progression  in  a  lizard. 

A  singular  lizard  of  ihe  family  of  the  Agamids,  having  a  frill-like  de- 
velopment of  the  integument  on  each  side  of  the  head  and  neck  conflu- 
ent below,  is  found  in  Northern  and  Western  Australia.  It  has  a  com- 
pressed body  and  a  roundish  tail,  forming  about  two-thirds  of  the  entire 
length,  which  amounts  to  between  two  and  three  feet.  Its  name  is 
Ghlamydosaurus  Kingii,  or  the  fringed  lizard. 

It  seems,  from  observation  by  Mr.  Oharles  W.De  Vis,  that  this  lizard 
is  capable,  to  a  limited  extent,  of  a  biped  method  of  locomotion.  On  two 
occasions  individuals  were  observed  to  adopt  this  method  of  progression, 
^^  trotting  out  briskly"  on  the  hind  limbs  and  with  the  <^fore  paws  hang- 
ing down,"  so  as  to  give  the  idea  of  affectation  to  the  observer.  The 
*^  vertebral  line  to  the  very  snout "  was  ^'  stiffened  at  an  angle  of  60 
degrees;"  the  animal  at  length  halted  abruptly,  erected  its  frill,  and  at 
the  same  moment  turned  its  head  inquiringly  from  side  to  side;  then 
trotted  on  again  for  20  yards  or  so,  and,  repeating  its  attitude  of  atten- 
tion, continued  in  this  course  until  it  reached  a  tree  it  was  making  for; 
when  this  was  reached  it  darted  up  the  trunk  and  clung  there  immov 
able  for  a  long  time,  or,  in  the  words  of  Mr.  De  Vis,  ^^  for  more  hours  ^ 
than  his  ^'  leisure  could  afford  for  observation."  The  listening  attitude 
was  *^so  real,  or  at  least  so  realistic,"  that  it  appeared  to  Mr.  De  Vis 
that  <^  one  function  of  the  hood  might  be  that  of  conducting  sound  to 
the  tympanum,  an  office  apparently  aided  by  the  channels  formed  by 
its  converging  folds,  and  that  if  it  were  so  it  might  be  furnished  with 
special  muscles."  Another  subject  of  inquiry  suggested  by  the  animal 
was  the  muscular  furniture  and  other  modifications  of  structure  exhib- 
ited by  the  hkid  limbs.  An  investigation  of  the  myology  was  therefore 
instituted.  The  result  of  this  investigation  was,  on  the  whole,  '^  some- 
what disappointing"  to  Mr.  De  Vis. 

The  frill  was  found  to  be  ^^  served  by  special,  though  feeble,  muscles, 
as  well  as  by  a  large  extension  of  the  functions  of  some  ordinary  ones." 
The  muscles  ^^  specialized  for  the  purpose  of  assisting  in  the  elevation 
and  depression  of  the  hood  do  not  of  themselves  indicate  very  clearly 
that  the  appendage  is  in  a  strict  sense  an  auditory  conch.  But  since 
they  certainly  forbid  the  idea  generated  by  the  presence  of  the  cartilage 
and  by  the  observed  actions  of  the  animal,  that  the  hood  may  serve  to 
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arrest  soimd  and  direct  it  toward  tiie  ear,  we  may,  if  we  can  overoome 
oar  disinclination  to  attribute  an  aaricle  to  a  reptile,  recognize  this  as 
part  of  its  office,  withoat  prejndice  to  its  supposed  use  as  an  engine  of 
terror  to  assailants." 

The  modifications  of  the  hind  limbs  were  not  as  great  as  might  be 
naturally  supposed,  although  Mr.  De  Vis  thought  that  he  might  <^&irly 
be  allowed  an  expression  of  surpnse  on  finding  that  the  semi-erect  at- 
titude and  plantigrade  gait  of  the  creature  are  not  facilitated  by  any 
additions  or  modifications  in  the  hind  quarters  and  limbs."  No  essen- 
tial differences  from  ordinary  lizards  are  apparent.  ^^  The  possibility  of 
raising  the  body  on  the  legs  is  rather  permitted  by  circumstances  gen- 
erally favorable  than  brought  about  by  direct  means.  It  is  in  the  com- 
parative shortness  and  lightness  of  the  head  and  anterior  part  of  the 
trunk ;  the  length  without  undue  weakness  of  the  hind  limb;  above  all," 
as  it  appeared  to  Mr.  De  Vis,  <'  the  imperfect  isolation  of  the  several 
muscles,  which  enables  them  to  act  in  certain  directions  with  combined 
strength,  that  we  must  find  an  explanation  of  the  power  possessed  by 
this  lizard  of  simulating  the  gait  of  a  cursorial  bird."  {Proe.  Linn.  800. 
ST.  8.  Walesy  v.  8,  pp,  300-320.) 

Birds. 

Important  coUeotians  in  the  British  Museum. — Two  extremely  impor- 
tant and  rich  collections  of  bird-skins  have  been  given  to  the  British 
Museum  by  their  owners;  one  especially  devoted  to  American  species, 
and  the  other  to  Indian  forms. 

The  American  collection  was  the  result  of  collections  during  a  number 
of  years  b^'  Messrs.  Osbert  Salvin  and  Frederick  Du  Gane  Gknlman,  of 
London,  and  contained  ^^  upwards  of  20,000  specimens."  Many  types  of 
formerly  *<new  species"  are  in  the  collection,  and  numerous  memoirs,  as 
well  as  the  ornithological  portion  of  the  ^^  Biologia  Gentrali- Americana," 
have  been  based  on  its  contents,  and,  indeed,  the  specimens  belonging 
to  the  families  not  yet  studied  for  the  latter  work  are  reserved  by  the 
authors  till  their  examinations  shall  be  finished.  There  is  said  to  be 
^^a  stipulation  in  the  terms  of  gift  that  any  specimen  required  by  the 
donors  may  be  removed  on  loan  from  the  museum  during  the  lifetime 
of  the  donors  or  the  survivor  of  them."    (Ifcw,  (5,)  v.  3,  p.  2;^.) 

The  Indian  collection  is  due  to  the  unsparing  efforts  and  exx>enditures 
of  Mr.  Allen  O.  Hume,  an  Indian  government  officer,  and  contained  not 
less  than  "  63,000  birds,"  besides  "  18,600  eggs  "  and  "  600  nests."  The 
sum  of  £300  was  appropriated  by  the  English  Government  for  ^^  pack- 
ing and  transmitting  from  Simla  to  England  a  part  of  Mr.  Hume's  col- 
lection of  Indian  birds,  presented  by  him  to  the  trustees"  of  the  hiuseum. 
Mr.  E.  B.  Sharpe,  the  curator  of  the  ornithological  section  of  the  mu- 
seum, ^<  started  for  Simla  the  end  of  April  to  superintend  the  packing  of 
the  collection,"  and  was  absent  several  months.  Mr.  Sharpe  has  good 
reason  for  thinking  that  '4t  is  not  too  much  to  affirm  that  such  a  private 
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collection  as  Mr.  Hume's  is  not  likely  to  be  formed  again,  Ibr  it  is  doubt- 
ful  if  such  a  combination  of  geniu&for  organization  with  energy  for  the 
completion  of  so  great  a  scheme,  and  the  scientific  knowledge  requisite 
for  its  proper  development,  will  again  be  combined  in  a  single  indi- 
vidual." 

The  ornithological  department  of  the  British  Museum,  previously 
ahead  of  all  competitors,  has,  by  these  acquisitions,  become  incompar- 
ably richer.    {Ibis  (6),  v.  3,  pp.  236,  334, 335,  466-46B.) 

'  Nesting  of  a  Woodpecker, — Interesting  observations  have  been  made 
on  the  nesting  of  the  brown  woodpecker,  scientifically  known  as  Microp 
temus  phaeoceps,  by  Mr.  Charles  Bingham,  deputy  conservator  of  the 
forests  of  British  Burmah.  While  passing  through  the  Meplay  forest  re- 
serve, he  startled  a  woodpecker  from  a  small  pyingado  tree  (Xylia  dolab- 
riformis).  Looking  up  into  the  branches,  he  saw  ^^  a  large  ants'  nest,  in 
the  center  of  which  appeared  a  circular  hole  so  exactly  like  the  bor- 
ings made  by  woodpeckers  ordinarily  in  the  trunks  of  trees,"  that  he 
sent  up  a  Karen  boy,  who  was  with  him,  <^  to  ascertain  whether  it  was 
possible  the  Micropternus  had  been  boring  into  the  ants'  nest/  as  he 
^*  had  heard  was  the  bird's  curious  habit.  The  ants'  nest  was  only  about 
10  feet  above  the  ground,  placed  in  a  fork  of  the  p3nnga<io,  two  small 
branches  of  which  passed  clean  through  it.  Olimbing  up,  putting  in  his 
fingers  and  then  a  twig,'^  the  boy  "announced  that  there  were  two 
eggs."  Leaving  the  nest  alone  for  the  time  being,  in  the  evening  Mr. 
Bingham  returned  by  the  same  route,  and  he  was  "able  not  only  to  cut 
off  and  carry  into  camp  the  whole  nest  as  it  was,"  but  he  "managed  to 
secure  also  the  hen  bird  as  she  flew  from  the  eggs."  Arrived  at  camp, 
he  "  got  the  two  eggs  out,  and  then  very  carefully  made  a  cross-section 
through  the  ants'  nest  so  as  to  divide  the  boring  made  by  the  wood- 
pecker longitudinally."  The  ants' nest  was  "a  large,  spherical,  solid 
mass  of  leaves  and  clay,  the  leaves  outside  being  an*anged  one  over  the 
other  something  like  the  tiles  on  the  roof  of  a  house,  but  riddled  in  many 
places  with  the  entrance  tunnels  made  by  the  ant,  a  small  black  and  red 
species  of  Myrmica."  "Very  few  of  the  ants  remained  in  the  nest,  and 
the  few  that  were  about  seemed  agitated  and  stung  virulently.  Prob- 
ably the  mass  of  them  had  been  driven  off  or  eaten  by  the  woodi>ecker8. 
The  tunnel  the  latter  had  made  was  about  two  inches  in  diameter  and 
four  inches  long,  bored  horizontally  in,  and  ending  in  an  irregular- 
shaped  egg-chamber  about  ten  and  a  half  inches  in  cross-diameter,  but 
narrowed  by  the  branch  of  pyingado,  which  pierced  the  nest  through 
and  through  and  crossed  the  egg-chamber  diagonally.  The  bottom  of 
this  chai^ber  alone  was  smooth,  but  there  was  no  lining,  and  the  two 
translucent  white  eggs  of  the  woodpecker  had  rested  on  the  bare  boards, 
so  to  speak,  of  the  ants'  house.  In  the  excavations  made  by  the  ants 
themselves  there  were  neither  eggs,  larv®,  nor  pupae ;  probably  these  all 
had  been  removed  when  the  woodpeckers  invaded  the  nest."  {Nahirej 
▼ol.  32,  pp.  52,  63.) 
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The  teleology  of  the  plumage  of  the  male  Birds-ofPa/radise. — ^The  natural 
inference  in  the  present  state  of  biological  science  in  explanation  of  the 
sportive  plamage  of  the  male  birds-of  paradise  would  be  that  it  was  for 
the  attraction  of  the  females.  Little  has  been  known  however  of  the 
habits  of  even  the  comparatively  common  species.  Two  English  gen- 
tlemen, Messrs.  Chalmers  and  Wyatt,  while  travelling  in  New  Ooinea, 
observed  some  species,  and  have  recorded  a  meeting  of  males  and  females 
of  one  of  the  species  which  is  of  interest  in  this  connection.  Their  ac- 
count is  here  reproduced  in  their  own  words : 

^<  One  morning  we  had  camped  od  a  spur  of  the  Owe%Stanley  Eange, 
and  being  up  early,  to  enjoy  the  cool  atmosphere,  I  saw,  on  one  of  the 
clumps  of  trees  close  by,  six  birds-of-paradise,  four  cocks  and  two  hens. 
The  hens  were  sitting  quietly  on  a  branch,  and  the  four  cocks,  dressed 
in  their  very  best,  their  ruffs  of  green  and  yellow  standing  out,  giving 
them  a  large,  handsome  appearance  about  the  head  and  neck,  their 
long,  flowing  plumes  so  arranged  that  every  feather  seemed  carefully 
combed  out,  and  the  long  wires  stretched  well  out  behind,  were  dancing 
in  a  circle  around  them.  It  was  an  interesting  sight;  first  one,  then 
another,  would  advance  a  little  nearer  to  a  hen,  and  she,  coquette-like, 
would  retire  a  little,  pretending  not  to  care  for  any  advances.  A  shot 
was  fired,  contrary  to  my  expressed  wish ;  there  was  a  strange  commo- 
tion, and  two  of  the  cocks  flew  away ;  the  others  and  the  hens  remained. 
Soon  the  two  returned,  and  again  the  dance  began  and  continued  long. 
As  I  had  strictly  forbidden  any  more  shooting,  all  fear  was  gone;  and 
BO,  after  a  rest,  the  males  came  a  little  nearer  to  the  dark  brown  and 
certainly  not  pretty  hens.  Quarreling  ensued,  and  in  the  end  all  six 
birds  flew  away.  Passing  through  a  forest  at  the  back  of  the  Astro- 
labe, I  saw  several  more  engaged  as  above ;  our  approach  startled  them, 
and  away  they  flew.  Anxious  to  taste  the  flesh,  I  had  one  cooked  after 
being  skinned ;  but,  although  boiled  for  several  hours,  it  was  as  tough 
as  leather,  and  the  soup  not  much  to  our  taste.  Fortunately  we  had 
other  things  for  dinner,  so  put  the  paradise  dish  aside."  (Chalmers  and 
Wyatt's  Work  and  Adventures  in  New  Guinea ;  Ihie^  (5),  v.  3,  pp.  463, 
464.) 

New  Birde-of 'Paradise. —The  birds-of-paradise  are  pre-eminent  among 
all  birds  for  the  excessive  and  eccentric  development  in  the  males  of 
special  feathers,  or  feathers  on  special  parts  of  the  body,  and  the  great 
variation  observable,  in  otherwise  similar  forms,  as  to  the  special  feath- 
ers or  parts  in  which  such  development  is  manifested.  Almost  every 
genus  (eighteen  genera  were  recognized  in  1877)  has  its  own  peculiar 
system  of  hypertrophied  or  eccentric  feather  pattern.  New  Guinea  is 
the  headquarters  of  the  family,  and  of  the  thirty-four  known  up  to  1877 
few  were  found  outside  of  that  great  island,  and  those  few  only  in  the 
neighboring  smaller  islands  and  Australia.  During  the  past  year  six 
additional  species  were  described  fh>m  a  collection  made  chiefly  in  the 


808  SCIENTIFIC   HECORD   FOB   1885. 

Alpine  regibn  of  soatheastem  New  Guinea,  and  two  of  these  exhibit 
phases  of  plnmage  entailing  generic  distinction.  They  have  been  de- 
scribed by  Messrs.  O.  Finsch  and  A.  B.  Meyer,  and  beautiftdly  illas- 
trated  in  the  "Zeitschrift  fiir  die  gesammte  Ornithologie."  The  nev 
specif  of  previously  known  genera  are  Phanygama  purpureo-violaceay 
Upimoehus  Meyerij  Paradisea  Finschiy  and  Diphyllodes  Hunsteiniy  whfle 
the  remaining  two  (Astrarehia  StephanicB  and  Paradisomut  Budolphi) 
represent  hitherto  unknown  genera.  The  Astrarehia  is  related  to  As- 
tropia,  but  the  two  middle  tail-feathers  are  very  elongated  and  concave 
above,  while  th^  lateral  ones  are  short.  The  Paradisomis  is  allied  to 
Paradiseay  but  the  two  middle  tail-feathers  are  very  long,  narrow,  and 
spatuliform,  and  the  bill  is  higher  and  more  compressed;  the  long 
flank-plumes  are  especially  remarkable  for  the  blue  of  different  shades 
which  distinguish  them.     (Z.  g.  0.,  v.  2,  pp.  369-^91,  pi.  16-22.) 

An  insular  genuB  of  Birds, — ^The  faunas  of  the  archii)elagos  are  in- 
teresting on  account  of  the  limited  distribution  of  the  resident  spedes 
and  the  fact  that  many  of  those  species  are  peculiar  to  special  islands 
or  groups  of  neighboring  islands,  but  represented  by  kindred  species  in 
other  parts  of  the  archipelago.  Such  is  the  case  with  a  genus  of  war- 
blers (Oerthiola)  almost  characteristic  of  the  West  Indies,  although  sev 
eral  species  are  likewise  found  on  the  mainland  of  South  and  Middle 
America  or  in  Florida.  The  species  of  the  genus  have  been  subjected 
to  a  revision  lately  by  Mr.  Robert  Ridgway,  and  nineteen  species  are  ad- 
mitted. Of  these  four  species  {Certhiola  haJiamensis^  C.  mexicanaj  C. 
luteola,  and  C.  chlorapyga)  are  found  on  the  mainland,  two  (C.  mexicana 
and  C.  chlorapyga)  being  confined  to  the  continent,  while  of  the  others 
one  {C.  bahamensis)  is  found  in  Southern  Florida  as  well  as  the  Baha- 
mas, and  another  {C.  luteola)  occurs  in  Tobago  as  well  as  Trinidad,  Vene- 
zuela, and  Colombia.  The  other  species  are  exclusively  confined  to 
special  islands  or  groups  of  islands,  each  of  the  large  or  well  separated 
islands,  as  Cuba,  Hayti,  Porto  Rico,  Jamaica,  Martinique,  and  Barba- 
does,  having  its  special  species.    (Proc.  U,  8.  Nat  Mus.^  v.  viii,  pp.  25-30.) 

Mammals, 

The  ancestry  of  Mammals. — Much  difference  of  opinion  has  prevailed 
as  to  the  ancestry  of  the  mammals.  Formerly  it  was  generally  sup 
posed  that  they  were  derived  from  such  forms  as  the  Dinosaurians  or 
that  they  were  at  least  cognate  with  such  reptiles.  Later  it  was  urged 
by  Professor  Huxley  (and  the  view  has  been  accepted  with  considerable 
favor)  that  the  ancestry  was  to  be  sought  among  the  amphibians. 
Against  both  views,  however,  there  were  various  objections.  Professor 
Cope  has  lately  been  disposed  to  consider  that  the  nearest  of  kin  were  cer 
tain  reptiles  that  lived  during  the  Permian  epoch.  These  reptiles  have 
been  called  the  Theromorpha  and  are  characterized  in  that  the  quadrate 
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bone  is  fixed  and  the  ribs  are  two-headed;  the  pre-coracoid  bone  is 
present  and  the  coracoid  bone  is  of  reduced  size  and  is  free  at  the  ex- 
tremity ;  the  vertebral  centra  are  deeply  bi-concave,  and  the  pubis  is 
entirely  anterior  to  the  ischium,  and  is  united  with  it  without  interven- 
ing obturator  foramen.  The  order  thus  distinguished  has  been  mostly 
studied  in  remains  found  in  the  Permian  deposits  of  Texas,  but  like 
forms  have  been  found  at  the  Gape  of  Good  Hope  as  well  as  in  Per- 
mian deposits  in  Europe.  Some  of  the  representatives  were  of  the  order 
long  ago  exhumed  in  Cai)e  Colony  and  were  described  by  Prdfessor 
Owen  under  the  name  Therodoutia.  The  great  English  naturalist 
noticed  the  similarity  in  the  teeth  as  well  as  in  the  bone  of  the  leg,  es- 
pecially oi  the  anterior  leg  of  the  reptiles  to  corresponding  parts  of  mam- 
mals, but  the  full  significance  of  the  similarities  was  not  appreciated 
until  subjected  to  examination  by  Professor  Oope.  Professor  Cope  di- 
vides the  theromorphous  reptiles  into  two  divisions :  first,  the  Anomo- 
dontia,  where  there  are  several  sacral  vertebrae,  and  the  vertebras  are 
not  notochordal ;  and  second,  the  Pelycosauria,  where  the  vertebrsB  are 
notochordal,  and  there  are  only  two  or  three  sacral  vertebrae.  It  is  the 
latter  suborder  that  is  most  noteworthy.  Its  species  are  so  far  only 
known  from  beds  of  the  Permian  epoch.  They  were  moreover  the  only 
known  reptiles  of  that  epoch,  for  it  is  not  until  the  following  or  Tiiassic 
period  that  the  orders  which  characterize  Mesozoic  time  made  their  ap- 
pearance. 

Professor  Cope  has  given  details  on  the  ^^  structure  of  the  columella 
auris  in  Clepsydrops  leptoupbalus,"  on  the  ^^  structure  of  the  quadrate 
bone  in  the  genus  Clepsydrops,"  and  on  '<  the  articulation  of  the  ribs  in 
Embolophorus,"  and  on  "  the  posterior  foot  in  Pelycosauria."  The  con- 
sideration of  the  characteristics  revealed  by  this  examination  has  led 
Professor  Cope  to  the  following  conclusions : 

(1)  '^  The  relations  and  number  of  the  bones  of  the  posterior  foot  are 
those  of  the  Mammalia  much  more  than  those  of  the  Beptilia." 

(2)  <^  The  relations  of  the  astragalus  and  calcaneum  to  each  other  are 
as  in  the  Monotreme  Platypus  anatinus,"  or  rather  Omithorhynchus 
anatinus. 

(3)  <<  The  articulation  of  the  fibula  with  both  calcaneum  and  astraga- 
lus is  as  in  the  Monotreme  order  of  mammals." 

(4)  ^^The  separate  articulation  of  the  anterior  part  of  the  astragalus 
with  the  tibia  is  as  in  the  same  order." 

(5)  '^  The  presence  of  a  facet  for  an  articulation  of  a  spur  is  as  in  the 
same  ordeh" 

(6)  "  The  posterior-exterior  direction  of  the  digits  is  as  in  the  known 
species  of  the  Monotremata." 

Professor  Cope  concludes  from  this  survey  that  there  are  good  "rea- 
sons for  believing  that  the  mammalia  are  the  descendants  of  the  Pely- 
cosauria."   [Proc.  Am.  Assoc.  Adv.  Sc.j  v.  33,  pp.  471-482.) 
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The  temperature  of  the  body  in  Monotremes. — The  mean  temperatoieof 
the  body  of  mammals  is  but  little  under  or  over  100^  F. : — according  to 
Dr.  John  Davies'  observations  on  thirty-one  different  species,  lOlo  IC 
F.  The  corresponding  temperature  has  been  measured  by  Baron  M. 
Miducho  Maclay,  in  two  species  of  Monotremes  of  Australia,  and  it  ap- 
pears that  it  is  much  lower  than  in  most  other  mammals,  an  interesting 
£EM3t  in  connection  with  the  relation  of  the  forms  to  the  amphibians  and 
reptiles. 

A  thermometer  inserted  in  the  cloaca  of  the  duck-mole  or  OmithO' 
rh/jfnchuB paradoxus  &ind.  allowed  to  remain  therefor  five  minutes  indicated 
a  temperature  of  70^  3^  F.,  the  temperature  of  the  air  being  at  the  same 
time  73<^  6'  F.,  and  the  water  of  the  tub  in  which  it  had  been  placed  at 
750  8'  F. 

The  Spiny  ant-eater,  or  Tachygloesus  aculeatusj  showed  a  somewhat 
higher  temperature,  a  thermometer,  also  introduced  into  the  cloaca,* 
denoting  a  temperature  of  82^  4^  F.  Baron  Maclay,  believing  that  the 
large  opening  of  the  cloaca  had  interfered  with  the  correctness  of  the  ob- 
servations in  the  case  of  the  first  observations,  made  a  small  incision, 
just  large  enough  to  introduce  the  oblong  bulb  of  the  thermometer  into 
the  cavity  of  the  abdomen,  and  the  thermometer  was  left  in  over  ten 
minutes.  The  scale  indicated  a  temperature  of  86^  F.  {Proo.  Linn. 
80c.  N.  8.  Wales y  v.  8,  part  4.) 

A  new  Porpoise. — The  species  of  the  genus  Phocsena,  in  which  are  in- 
cluded the  typical  porpoises  (perhaps  better  known  to  many  as  the  puff- 
^^S  Pi^s  01*  bay-porpoises),  are  in  some  confusion,  it  being  doubtfal 
whether  certain  variations  observed  are  of  specific  or  individual  value. 
However,  seven  species  have  been  quite  generally  recognized  by  cetol- 
ogists.  These  are  all  very  closely  related  and  agree  essentially  in  the 
number  of  vertebrae.  But  a  species  has  lately  been  found  in  the  Alaskan 
waters,  and  described  by  Mr.  F.  W.  True  as  the  PhoccBua  Dalli,  which 
differs  much  from  its  relatives  in  the  sum  of  the  vertebree ;  it  has  twenty- 
seven  lumbar  and  forty-nine  caudal  in  place  of  fourteen  lumbar  and  thir- 
ty-two caudal,  as  has  the  Phoccena  communis  and  (approximately  at  least) 
the  hitherto  known  species.  In  all,  the  Phoccena  Dalli  has  about  ninety- 
seven  or  ninety-eight  vertebr®,  while  the  other  species  have  only  finom 
sixty-three  to  sixty-six.  The  newly-discovered  species  exhibits  also 
striking  peculiarities  in  the  coloration  as  well  as  in  the  shape  of  the 
dorsal  fin.  The  only  specimen  that  has  been  noticed  by  naturalists 
was  6  feet  long.    {Proc.  U.  8.  Nat  Mus.y  v.  8,  pp.  95,  pi.  2-5.  )f» 

2Jhe  Fin-whale  Fishery  of  Norway. — At  Vado,  in  Bast  Finmarken,  fin- 
whales  are  found  in  sufficient  numbers  to  be  subjects  of  a  profitable  fish- 
ery, and  various  observations  have  been  made  on  the  habits  of  the  ani- 
mals. In  1885,  Dr.  Robert  Collet,  a  well-known  Norwegian  naturalist, 
made  interesting  observations  upon  the  structure  and  habits  of  Bu- 
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dolphPs  whale  {B.  barealis),  which  was  ^^captared  in  considerable  nam- 
bers  daring  the  latter  part  of  July,  although  the  great  bine  whale 
{B.  9%bbaldii)j  generally  so  nnmerous,"  was  not  then  to  be  seen  along 
the  coast.  This  is  attributed  to  the  absence  of  the  Thysanopoda  in- 
ermis,  a  small  crustacean  on  which  the  blue  whale  feeds.  ^^Budolphi's 
whale  is  called  ^seje'  or  ^ood'  whale  by  the  Norwegians,  as  it  ap- 
pears on  the  coast  at  the  same  time  as  that  fish,  but  its  food  is 
also  a  crustacean  of  still  smaller  species  than  that,  which  is  the  chief 
nourishment  of  its  gigantic  relative.''  It  generally  visits  the  coast  of 
Finmark  between  May  and  August,  and  Ouldberg  states  that  its  aver- 
age length  is  about  40  feet,  but  it  sometimes  reaches  a  length  of  50  feet. 
^^Its  color  is  black,  and  does  not  exhibit  the  bluish  tint"  seen  in  the  B. 
musculus,  as  well  as  B.  sibbaldii.  <<The  sides  are  spotted  with  white, 
and  the  under  parts  are  white  with  a  faint  reddish  tinge.  A  new  use 
*to  which  the  whales  killed  at  Yado  have  been  lately  put  is  tinning  their 
flesh,  which  is  said  to  be  wholesome  and  to  find  great  favor  in  Oatholic 
countries,  where,  being  fish  according  to  the  zoology  of  the  church,  it 
is  allowed  to  be  eaten  on  fast  days."    {yaturcj  v.  32,  p.  374.) 

Tex€m  Horses  of  the  Pliocene  epoch. — It  would  seem,  from  the  researches 
of  Professor  Oope,  that  no  less  than  five  species  of  horse-like  animals  of 
the  genus  Equus  lived  in  what  is  now  Texas  during  the  Pliocene  period, 
and  some  of  them  appear  to  have  been  very  abundant.  Of  these  five 
species,  four  also  lived  at  same  time  in  the  valley  of  Mexico,  while  one 
is  ^<  peculiar  to  the  Pacific  coast  and  basin  of  North  America."  Of  the 
characteristic  species  of  the  eastern  United  States  (E.  fratemus  and 
E.  fnajor)j  only  one  (the  E.  fratemus)  has  been  found  in  the  Texas  de- 
posits.    {Am.  Nat.^  v.  19,  pp.  1208-1209,  pi.  37.) 

The  Oa/yal  wad  Oaur. — By  the  old  naturalists,  the  two  largest  bovine 
animals  of  India  known  as  the  gayal  and  gaur  were  supposed  to  be  very 
distinct  animals.  Of  late,  however,  several  have  contended  that  they 
were  merely  forms  of  the  same  species,  one  being  the  wild  animal  and 
the  other  the  semi-domesticated  form,  although  others  have  main- 
tained that  the  gayal  existed  as  a  distinct  species  in  the  wild  state.  It 
was  urged  in  1883,  by  Mr.  J.  Sarbo,  that  there  is  no  such  thing  as  a  wild 
gayal.  Now,  according  to  Mr.  Blanford,  "one  most  important  cir- 
cumstaiu!!'  mentioned  by  Blyth,  on  apparently  excellent  authority,  is 
that  the  piur  is  kept  tame  in  the  interior  of  the  Ohittagong  Hills,  and 
(as  a  tame  animal)  is  quite  distinct  from  Bos  frontalis.  If  this  is  the  case, 
hybrids  are  very  likely  to  occur,  for  the  gayal  breeds  finely  with  the 
much  less  allied  Zebu,  and  such  hybrids  may  account  for  the  occurrence 
of  forms  intermediate  between  the  gayal  and  gaur.  An  indication  that 
such  forms  exist  is,"  so  fsx  as  Mr.  Blanford  can  see, "  the  only  evidence 
brought  forward  by  Dr.  Euhn  in  favor  of  the  gayal  being  a  domesti- 
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oated  race  of  the  gaor,"  the  ^^  Bupposed  discovery  that  the  tame  gayal  or 
wild  gaur  inhabit  the  same  country,  being/'  in  the  words  of  Mr.  Blanford, 
^<  a  singularly  fine  example  of  a  nidus  equw.^  {Nature^  v.  32,  p.  243.)  In 
this  conflict  of  testimony  and  belief,  more  light  is  required  before  im- 
plicit reliance  in  either  of  the  contrasted  opinions  is  safe. 


NECROLOGY  OF  ZOOLOOISTS,  1885. 

Baumhauxb  (Eduabd  Hsnbt  yon),  secretary  of  the  Holland  Society  of  Soienoei 
at  Haarlem ;  died  at  Haarlem,  January  18,  1885,  in  the  sixty-sixth  year  of  his  age. 

BiAin>  (THOBiAB},  a  weU-known  student  of  American  land  shells,  long  resident  in 
Brooklyn,  N.  T.,  where  he  died  August  20, 1885.  He  was  bom  in  Nottrnghamshire, 
England,  October  4,  1809. 

Carpenter  (Dr.  William  Benjamin),  a  very  eminent  English  physiologist  and 
naturalist,  died  in  London,  Noyember  10, 1885,  aged  seyenty-two. 

Davidson  (Thomas),  an  English  paleontologist,  who  deyoted  the  greater  part  of 
his  life  to  the  study  of  the  Brachiopods,  died  at  West  Brighton,  October  16,  1885,  in 
his  sixty-ninth  year. 

Dunker  (Prof.),  a  German  paleontologist  and  mineralogist,  died  at  Marburg. 

Edwards  (Henri  Milne),  otoe  of  the  most  distinguished  zoologists  of  the  century; 
bom  October  23,  1800,  at  Bruges,  Belgium ;  died  July  29,  1885,  at  Paris. 

EsMARK  (Laurttz),  director  of  the  zoological  museum  of  the  Uniyersity  of  Chris- 
tiana, Norway,  died  in  Christiana,  December  — ,  1885. 

Out  (W.  a.),  F.  R.  S.,  an  English  physiologist  and  physician,  died  September  10, 
1885,  in  the  seyenty-sixth  year  of  his  age. 

Harting  (P.),  professor  of  zoology  in  the  Uniyersity  of  Utrecht,  died  at  Utrecht, 
December  7, 1885. 

Heulb  ( ),  one  of  the  most  eminent  of  European  anatomists,  died  at  QSttin- 

gen.  May  13,  1885. 

Hough  (Franklin  Benjamin),  for  a  time  United  States  commissioner  of  forestry, 
and  a  student  of  natural  history,  died  June  11,  1885,  aged  sixty-two. 

Jeffreys  (John  Gwtn),  an  English  conchologist,  died  at  London,  January  S4, 
1885.    He  was  bom  at  Swansea,  Wales,  January  18,  1809. 

JOLT^  (Nicolas),  a  French  naturalist,  died  at  Toulouse,  October  17,  1885,  in  the 
seyenty-fourth  year  of  his  age. 

Kerr  (William  C),  of  the  United  States  Geological  Suryey  and  long  State  geolo- 
gist of  North  Carolina,  died  at  Asheyille,  N.  C,  August  9, 1885. 

Martin  (Philtpp  Leopold),  a  writer  on  zoological  subjects,  and  especially  on 
museology  and  taxidermy,  died  March  7,  1885,  aged  seyenty. 

Neyill  (Geoffrey),  an  English  conchologist,  author  of  a  number  of  papers  on 
Indian  shells,  &c.,  died  at  Dayos  Platz,  February  10,  1885,  in  his  forty-seoond  year. 

Parrt  (Mi^.  F.  T.  Sidney),  an  English  entomologist,  died  February  1,  1885. 

Peale  (Titian  Ramsat),  a  contemporary  of  Say  and  Lesueur,  and  naturalist  of  the 
United  States  exploring  expedition  commanded  by  Wilkes,  died  at  Philadelphia 
March  13,  1885,  in  his  eighty-sixth  year. 

Robin  (Charles),  professor  of  histology  in  the  fSMulty  of  medicine  at  Paris  sinoo 
1832,  died  at  Paris,  October,  1885,  in  the  sixty-fifth  year  of  his  age. 

Rye  (Edward  Caldwell),  an  English  entomologist,  died  February  7,  1885,  aged 
fifty-two. 

Seysrtsoff  (N.),  a  Russian  zoologist,  died  from  cold,  resulting  from  a  fall  through 
the  ice  in  the  riyer  Don,  January  11,  1885. 
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SiBBOLD  (Carl  Theodor  Ernst  yon),  one  of  the  most  learned  and  celebrated  of 
European  biologists,  died  at  Munich,  April  — ,  1885;  bora  at  Wflrzhnrg,  Febraaiy  16, 
1804. 

Stein  (Friedrioh  Bitter  von),  professor  of  soology  in  the  Uniyersity  of  Pragne, 
died  February  — ,  1885,  aged  sixty-seyen. 

Wetxnbbroh  (H.)>  piofessor  of  zoology  in  the  Uniyersity  of  Cordoba,  Argentine^ 
Republic,  died  at  Haarlem  (Holland),  July  25, 1885. 

Wood  (William),  a  student  of  American  oraithologj,  died  at  East  Windsor  Hill» 
Conn.,  August  9,  1685,  aged  sixty-three  years. 
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ANTHROPOLOGY. 


By  Otis  T.  Mabon. 


INTBODUOTION. 

An  exhaostive  chronicle  of  Anthropology  for  the  year  1885  wonld  con- 
tain the  account  of  a  few  general  and  a  vast  nnmber  of  special  works  of 
great  importance.  A  cnrsory  view  of  the  titles  appended  to  this  brief 
summary  reveals  the  fiact  that  new  portions  of  the  human  frame,  and 
new  groups  of  human  phenomena,  are  yearly  brought  within  the  area 
of  scientific  investigation.  Hand  in  hand  with  the  widening  of  the  do- 
main of  inquiry  has  gone  on,  also,  the  invention  of  more  refined  appa- 
ratus of  research,  and  the  increase  of  ingenious  methods  for  bringing 
knowledge  into  new  combinations  to  ascertain  and  express  means  and 
averages.  With  respect  to  the  last  point,  it  is  gi'atifying  to  hote  that 
more  than  one  anthropologist  has  realized  the  fact  that  any  expression 
of  means  which  does  not  also  preserve  the  exact  status  of  each  com- 
X>onent  is  faulty. 

There  is  one  element  of  true  scientific  investigation  which,  under  the 
pressure  of  circumstances,  is  being  better  systematized  by  anthropolo- 
gists. It  is  the  classification  of  the  subjects  with  which  they  have  to 
deal,  according  to  the  laws  of  evidence.  If  we  may  be  permitted  the  use 
of  the  term,  the  knowledges  which  underlie  their  scientific  speculations 
and  deductions  differ  most  widely,  some  resting  on  the  testimony  of  a 
single  individual  who  has  destroyed  the  last  vestige  of  evidence  by 
which  he  could  make  good  his  word ;  other  reasonings  are  based  upon 
the  preservation  of  material  in  su9h  form  and  abundance,  and  with 
such  authentication,  as  to  put  it  within  the  power  of  any  investigator 
to  report  experiments  or  examine  methods.  Surely  conclusions  based 
upon  these  two  kinds  of  evidence  would  differ  greatly  in  their  breadth 
of  base.  If  a  report  of  progress  in  any  science  should  not  omit  to  call 
attention  to  improvements  manifested  in  the  methods  of  the  investiga- 
tor, much  more  should  it  mark  growing  tendencies  to  conform  itself  to 
rigid  logic  in  its  inferences. 

WOBKS  OF  GhENEBAL  DCPOBTANOE. 

The  Academy  of  Natural  Sciences  in  Philadelphia  organized  courses 
of  sdentiflc  lectures  during  the  year,  and  elected  Dr.  Daniel  O.  Brinton, 

815 


816  SCIENTIFIC    RECORD    FOR   1885. 

professor  of  ethnology  and  archseology.  The  subjects  covered  were 
Palaeolithic  Man;  the  Races  of  Men;  the  White  Race;  Civilization,  its 
Origin  and  Elements,  its  Centers,  its  Stages,  and  its  Gk>al ;  Art  in 
stone,  wood,  bone,  shell,  metal,  and  clay;  Textile  art  and  decoration, 
and  Mnemonic  design. 

The  American  Association  for  the  Advancement  of  Science  met  at 
Ann  Arbor,  Mich.  The  section  of  anthropology,  under  the  vice-presi- 
dency of  Mr.  William  H.  Dall,  conflDed  its  discussions  chiefly  to  those 
lines  easily  suggested  by  the  environment,  viz.,  the  mound-builders,  and 
the  Dakota  stock  of  Indians.  The  vice-presidential  address  was  a 
studied  discussion  of  the  tribes  of  Alaska. 

Volume  VI  of  the  Index- Catalogue  of  the  Surgeon-Oeneral's  Library 
appeared  in  1885,  with  titles  from  Heastie  to  Inseldt.  Works  of  value 
to  anthropologists  will  be  found  catalogued  under  Heredity,  Hermapb- 
*rodites,  Hippocrates,  Histology,  Homicide,  Humerus,  Hypnotism,  Idiots, 
Imagination,  India,  Indians,  Infant,  Infanticide,  Insane  and  Insanity 
(157  closely  printed  pages),  and  Insects. 

Filling's  Bibliography  contains  the  titles  in  full,  and  in  important  cases, 
an  abstract  of  everything  that  has  been  published  upon  the  languages 
of  North  American  aborigines.  Six  years  of  uninterrupted  labor  have 
been  bestowed  upon  this  colossal  work.  The  index  to  the  volume  fiir- 
nishes  an  excellent  synonymy  of  tribal  names. 

The  work  of  the  Bureau  of  Ethnology  of  the  Smithsonian  Institu- 
tion, included  that  done  in  the  field  by  archseologists,  ethnologistB,  and 
linguists,  and  the  publication  of  the  third  annual  report  The  special 
papers  will  be  referred  to  under  the  names  of  their  contributors.  The 
introduction,  by  Maj.  J.  W.  Powell,  the  Director  of  the  Bureau,  is  fer 
more  than  a  rSsumS  of  the  labors  of  others.  The  paper  on  Omaha  Sod- 
ology,  by  Mr.  Dorsey,  evoked  the  expression  of  the  Director's  opin- 
ions upon  sociology  among  savages,  a  subject  to  which  he  has  devoted 
much  thought ;  and  Mr.  Dall's  paper  on  Labretifery  and  Masks  draws 
out  a  chapter  on  activital  similarities,  in  which  certain  rules  are  laid 
down  with  reference  to  the  origin  of  like  inventions  in  different  parts 
of  the  world. 

The  Smithsonian  Annual  Beport  for  1885  will  contain  two  volumes, 
one  relating  to  the  work  of  the  Institution,  the  second  to  the  work  of 
the  National  Museum,  where  the  subject  of  Anthropology  is  organized 
as  follows: 

1.  Arts  and  Industries.  Mr.  O.  Brown  Goode,  assisted  by  Mr.  B.  T. 
Earle,  on  Fisheries ;  Captain  Collins,  on  Navigation ;  Mr.  William  H. 
Holmes  and  A.  Howard  Clarke,  on  Keramics ;  Eomyn  Hitchcock,  on 
Textiles  and  Foods. 

2.  Ethnology  and  Aboriginal  Technology.    Prof.  Otis  P.  Mason. 

3.  Archaeology.    Dr.  Charles  Rau. 

Antliropo-biology,  Anatomy,  and  Anthropometry,  are  under  the 
charge  of  the  Army  Medical  Museum. 
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Art  and  mediaeval  armor  find  their  resting  place  at  present  in  the 
Corcoran  Art  Gallery. 

In  1885  was  organized  in  Washington  the  Woman's  Anthropological 
Society,  with  Mrs.  Tilly  Stevenson  as  president,  and  Miss  Sarah  Scnll 
as  corresponding  secretary.  The  object  of  this  association  is  twofold — 
to  conduct  investigations  to  which  the  avenues  are  especially  open  to 
women,  and  to  encourage  the  sex  in  the  prosecution  of  scientific  work. 

The  ficole  d'Anthropologie,  of  Paris,  carried  through  successfully  dur- 
ing the  year  the  following  programme: 

^oologic  Anthropology. — M.  Mathias  Duval.  Anthropogeny  and  Em- 
bryology compared ;  study  of  the  first  phases  of  development. 

Oeneral  Anthropology. — Dr.  Paul  Topinard.  Analytical  study  of  ra- 
cial characteristics ;  difference  between  races  and  peoples ;  evolution  of 
races  in  time. 

Prehistoric  Anthropology. — M.  de  Mortillet.  Les  Temps  photohisto- 
riques. 

Ethnology. — M.  Dally.  1.  Description  of  human  races;  their  geo- 
graphical distribution ;  races  supposed  to  be  pure,  crosses  of  certain 
ethnic  groups.    2.  Sociology  according  to  Gompte  &  Spencer. 

Linguistic  Anthropology. — M.  Hovelacque.  Language  in  its  relations 
to  races  and  peoples. 

Medical  Geography. — M.  Bordier.  Influences  of  environment  and  in 
particular  of  social  environment  upon  the  production,  progress,  and 
spread  of  diseases. 

Complementary  course. — Zoologic  Anthropology.  M.  Herve.  Paral- 
lelisms of  anatomy  between  man  and  the  higher  animals.  Comparative 
anatomy  of  the  muscles  and  the  viscera.  Comparative  and  human  tera- 
tology; monstrosities  in  general. 

Biologic  Anthropology. — M.  Blanchard.  General  physiological  resem- 
blances between  man  and  the  animals. 

Composite  Photography  is  taking  its  place  among  the  instruments  of 
anthropology,  in  one  case  the  handwriting  having  been  subjected  to  its 
methods  in  order  to  arrive  at  the  t^^pe  or  mean  expression  of  each  letter. 
In  this  case  the  purpose  was  to  detect  fraud.  Dr.  Neubauer  has  made 
an  excellent  study  of  the  race  types  of  the  Jews,  followed  up  by  Mr. 
Jacobs  with  a  similar  investigation  concerning  the  modern  Jews.  His 
composite  photographs  of  Jewish  lads  will  be  examined  with  great  in- 
terest. 

A  serious  problem  in  df^dnctive  anthropology  is  a  graphic  method  of 
illustration,  which,  while  it  exhibits  means  and  averages,  at  the  same 
time  does  not  conceal  individualities.  Tables  of  means  have  long  given 
dissatisfaction.  Binomial  curves  are  of  great  use  up  to  three  or  four 
series,  after  that,  colors  must  be  used,  the  printing  of  which  is  expen- 
sive. It  has  been  the  practice  with  the  author  of  this  summary  in  show- 
ing the  distribution  of  mounds,  &c.,  to  take  a  county  or  township  map, 
and  to  put  a  dot  or  other  plain  symbol  for  each  mound,  heap,  work,  &c. 
U.  Mis.  15 52 
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The  result,  of  course,  exhibits  in  situ  the  extent  and  density  of  each 
type.  M.  Manouvrier  has  improved  on  this  in  a  paper  read  before  the 
Paris  Anthropological  Society.  His  plan  is  to  place  across  the  top  of 
the  page  the  whole  range  of  indices,  each  index  number  inclosed  be- 
tween two  vertical  lines.  Down  the  left  margin  of  the  page  may  be 
written  the  names,  races,  &c.;  under  consideration.  Each  measurement 
taken  is  indicated  by  a  dot  in  the  proper  square.  In  the  space  with  the 
name  may  occur  the  whole  number  of  examples,  while  at  the  right  ex- 
tremity of  the  same  line  may  be  written  the  mean.  This  system  is 
varied  by  M.  Manouvrier  by  introducing  horizontal  lines  of  dots  for 
squares  and  putting  actual  fractional  parts  for  dots. 

The  Soci^t^  Am^ricaine  de  France  has  undertaken  the  composition  of 
a  dictionary  of  American  archaeology  to  be  published  in  its  name  and 
under  its  auspices.  A  committee  has  been  appointed  to  divide  the  work 
among  the  members  of  the  society.  The  secretary  of  the  committee 
will  prepare  the  list  of  words  for  the  dictionary.  The  committee  con- 
sists of  the  following-named  gentlemen :  MM.  Auben,  L^n  de  Eosny, 
Malte  Brun,  Castaing,  Eemi,  Simeon,  and  Peuvrier. 

ARCHJEOLOGY. 

Mr.  William  H.  Holmes  had  occasion  during  the  year  to  examine  the 
collections  of  mound-builders  pottery  in  the  Museum  of  the  Davenport 
Academy.  In  paste,  manipulation,  and  functions,  this  ware  differs  not 
in  the  least  from  that  which  has  been  frequently  described  as  coming 
from  the  Mississippi  Valley.  The  great  merit  of  Mr.  Holmes's  work  is 
the  analysis  and  classification  of  form  and  the  philosophic  treatment  of 
the  subject  of  decoration. 

An  archsBological  experiment  of  the  greatest  value  was  made  by  Mr. 
Holmes.  Noticing  that  very  many  fragments  of  ancient  American  po^ 
tery  preserved  marks  of  textiles  he  conceived  the  notion  that  a  cast  in 
fine  sculptor's  clay  or  plaster  would  restore  the  fabric.  The  methods 
and  results  of  these  experiments  are  given  in  the  third  annual  report  of 
the  Bureau  of  Ethnology.  It  is  highly  important  that  these  experi. 
meuts  should  be  followed  up  on  pottery  from  different  parts  of  the 
world.  The  same  author  has  published  a  paper  on  the  evidences  of  suc- 
cessive populations  in  the  valley  of  the  city  of  Mexico. 

Dr.  Abbott's  publication  in  the  American  Naturalist  on  archaeological 
frauds  opens  our  eyes  to  the  enormous  amount  of  these  practices.  Aris- 
totle's rule  not  to  believe  an  archaeologist  unless  he  preserves  the  evi- 
dences of  his  assertions,  will  have  to  be  rigorously  applied,  in  order  to 
subdue  this  pestilential  element  in  a  noble  science.    • 

The  Eev.  S.  D.  Peet  has  written  a  series  of  articles  on  the  symbolism 
of  the  ancient  Americans,  his  work  being  mainly  directed  to  collating 
the  many  types  used  in  mythic  representations. 
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Tho  American  Journal  of  Archaeology  and  History  of  Flue  Arts  was 
founded  at  the  Johns  Hopkins  University  under  the  editorship  of  Mr. 
A.  S.  Frothingham.  The  numbers  which  have  appeared  exhibit  the 
policy  of  the  journal  to  be  of  the  exalted  standard  adopted  by  the  other 
serial  publications  of  the  university. 

The  discussion  of  the  question,  who  were  the  mound-builders  f  has 
received  a  fresh  impetus  from  the  ground  taken  by  Mtyor  Powell  and 
the  Bureau  of  Ethnology  that  the  so-called  mound- builders  were  none 
others  than  the  immediate  ancestors  of  the  Indians  inhabiting  the 
United  States  at  the  time  of  its  first  exploration.  Mr.  Gyrus  Thomas 
has  devoted  several  papers  to  the  discussion  of  the  subject 

A  course  of  Archaeology  was  endowed  during  the  year  in  Lisbon  un- 
der the  patronage  of  Prince  Charles,  and  in  charge  of  M.  da  Silva. 
Prizes  to  the  amount  of  $250  will  be  divided  among  the  students. 

The  Precursor  of  Man. — M.  Gabriel  de  Mortillet  is  the  author  of  the 
theory  that  the  flints  of  Thenay  were  the  workmanship  not  of  man  at 
all  but  of  his  precursor,  the  anthropopithecus.  The  argument  of  this 
distinguished  archaBologist  is  somewhat  as  follows:  The  study  of  pa- 
leontology acquaints  us  with  the  .succession  of  animals.  We  know 
that  animals  have  varied  from  one  epoch  to  another,  and  that  these 
variations  are  the  more  profouud  as  the  ex)ochs  are  removed  in  time. 
AVe  know  also  that  the  higher  the  organism  the  more  rapid  have  been 
the  variations. 

The  mammals  of  the  upper  Tertiary  are  diflferent  from  those  of  to- 
day. Man  cannot  have  escaped  this  law.  If  evidences  of  workman- 
ship exist  in  the  Tertiary,  they  prove  the  exist^nce  not  of  man  but  of 
his  precursor.  1.  In  Otta,  Portugal,  in  the  valley  of  the  Tagus,  at 
the  base  of  the  Pliocene,  have  been  found  worked  flints.  2.  Puy 
Coumy,  near  Aurillac  (Cantal),  same  horizon,  has  furnished  silex  both 
wrought  and  transported.  3.  Thenay  (Loir-et-Cher)  reveals  a  being 
intelligent  enough  to^often  flint  by  fire  in  order  to  make  it  more  tract- 
able, although  the  beds  are  older  than  those  of  Otta  or  Puy  Coumy,  in 
fact  they  belong  to  the  lower  Miocene  or  the  upper  Eocene.  M.  Mor- 
tillet examines  carefully  the  question  of  natural  cleavage  of  flint,  and 
decides  that  those  of  Thenay  afford  unmistakable  evidences  of  anthro- 
popithecan  workmanship. 

In  reply  to  M.  Mortillet  several  archaeologists  have  taken  the  view 
that  the  so-called  crackled  and  retouched  flints  of  Thenay  are  not  the 
products  of  human  workmanship  at  all.  On  the  other  hand,  M.  de 
<2uatrefages,  admitting  for  argument  sake  the  existence  of  wrought 
flints  fi*om  the  Tertiary,  combats  de  Mortillet's  theory  of  anthropopi- 
thecus, alleging  that  man  could  have  lived  in  that  period.  ^'It  may 
be  true,"  says  de  Qaatrefages,  "  that  during  the  Tertiary  and  since 
mammalian  fauna  may  have  been  renewed  again  and  again,  and  that 
not  one  species  belonging  to  that  time  survives,  but  the  discoveries 
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made  in  the  Qaaternary  gravels  of  Nerbaddah  and  Qaadav^ry  lead  us 
to  suppose  even  this  assertion  exaggerated.  The  law  governing  mam^ 
malian  existence  does  not  apply  to  man.  Independent  of  his  animal 
nature  man  possesses  an  intelligence  which  enables  him  to  contend  suc- 
cessfully with  nature,  even  when  he  is  in  the  lowest  condition  of  social 
and  intellectual  development.  If  man  lived  in  the  Tertiary  he  was  cer- 
tainly as  able  to  defend  himself  against  the  deleterious  influences  re- 
sulting from  geological  changes  as  he  is  to-day,  against  the  extremes 
of  heat  and  cold."  It  also  occurs  to  us  that  the  pithecan  ancestors  of 
man  had  progressed  further  in  the  faculty  of  invention  than  have  any 
modern  apes.  In  other  words,  if  Tertiary  apes  utilized  fire  and  chipped 
flints,  modern  apes  should  also  retain  these  arts. 

In  the  Proceedings  of  the  United  States  National  Museum  will  be 
found  a  detailed  description  of  the  Ghaclacayo  trephined  skull  from  a 
cemetery  near  Lima,  Peru,  which  is  the  most  remarkable  case  of  post- 
mortem trephining  reported.  Eight  distinct  furrows  were  cut  in  order 
to  remove  the  section,  which  is  nearly  2^  inches  in  diameter. 

BIOLOGY. 

Professor  Cope,  in  his  discussion  of  the  origin  of  man  and  the  other 
vertebrates,  comes  to  the  following  conclusion :  "An  especial  point  of 
interest  in  the  phylogeny  of  man  has  been  brought  to  light  in  our  North 
American  beds.  There  are  some  things  in  the  structure  of  man  and 
his  nearest  relatives,  the  chimpanzee,  orang,  &c.,  that  lead  us  to  sus- 
pect that  they  have  not  descended  directly  from  true  monkeys,  but  that 
they  have  come  from  some  extinct  tribe  of  lemurs." 

In  reply  to  an  editorial  in  Science  (vi,  81)  asserting  that  man  is  of 
those  forms  whose  ancestry  is  unknown.  Dr.  Theodore  Gill  says,  "  I 
cannot  but  think  that  the  data  at  hand  are  already  abundant  for  an 
answer,  and  that  we  can  allocate  his  systematic. relationships  as  well 
as  those  of  any  other  animal.  It  is  difficult  for  me  to  understand  how 
any  one  acquainted  with  the  data  could  reach  a  conclusion  other  than 
that  man  is  the  derivative  of  a  form  very  much  like  the  chimpanzee 
and  gorilla,  and  that,  could  his  remote  ancestors  be  seen,  they  would 
be  placed  not  only  in  the  same  family,  but  in  the  same  group  with  the 
African  apes.'^ 

The  pelvic  index  is  the  ratio  of  the  transverse  to  the  conjugate  diam- 
eter of  the  pelvis  brim  expresse<l  by  integers.  Dolichopellic  signifies 
a  pelvis,  the  conjugate  diameter  of  which  is  longer  than  the  transverse, 
or  closely  approaching  it,  above  95;  platypellic,  a  pelvis  in  which  the 
transverse  diameter  greatly  exceeds  the  conjugate,  below  90;  mesati- 
pellic,  a  pelvis  in  which  the  transverse  diameter  is  not  greatly  in  excess 
of  the  conjugate,  between  90  and  95.  To  the  thorough  discussion  of 
this  characteristic  Dr.  Ilennig  devotes  a  monognxph  published  in  Archiv 
fur  Anthropologie. 
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Dr.  Philippe  Sey  has  made  an  investifcation  upon  the  weight  of  the 
cerebral  lobes,  and  some  of  his  conclusions  will  be  of  interest.  Of  the 
^7  subjects  examined,  231  were  men,  116  women.  While  the  total 
weight  of  the  right  hemisphere  predominates  over  that  of  the  left,  the 
left  frontal  is  heavier  than  the  right.  The  right  occipital  is  slightly 
heavier  than  the  left.  The  difference  of  weight  for  the  entire  anterior 
region  between  men  and  women  amounts  to  69.65  grains,  which  con- 
siituties  a  large  proportion  of  the  general  cerebral  excess  of  v>  eight  in 
the  male  sex. 

Dr.  Lissauer  has  added  the  sagittal  suture  to  the  other  portions  of 
the  human  cranium  which  have  been  used  in  obtaining  anthropological 
measures.  The  sagittal  curve  or  Norma  sagittalis  is  obtained  by  saw- 
ing the  skull  through  the  median  line  and  observing  the  border  of  the 
cut  within  the  sagittal  suture.  Dr.  Lissauer,  by  means  of  a  special 
craniograph,  obtains  the  profile  of  the  sagittal  line  on  the  auteiopos- 
terior  median  plane  of  the  skull.  Certain  points  are  fixed  on  the  i>er 
iphery,  and  by  comparing  them  among  themselves  and  in  relation  to 
a  central  point  located  at  the  intersection  of  the  vomer  with  the  lower 
face  of  the  sphenoid,  he  obtains  angles  by  means  of  which  he  compares 
the  relative  value  of  the  different  segments,  and  also  certain  of  these 
lines  with  the  horizontal^  extending  from  the  point  named  to  the  exter- 
nal occipital  protuberance.  A  new  vocabulary  is  introduced  which  will 
add  much  to  the  complexity  of  craniometry.  The  ethnic  results  of  the 
l)ai>er  may  be  thus  set  forth: 

Micrencranes 5  J"*^™^^- 

I  Typical  negroes. 

~  Forehead,  flat AustraliaDs. 

^"i«ed !  i^x:'"'""'"- 

Occiput,  flat Mongols  (part). 

liozodontes ^  Mesencranes ^  bulged  ••••• Eskimos. 

P«ietals  bulged j  M^&an.  (p«t). 

Front  of  palatal  straight Americans. 

^  Nose  elevated Mediterraneans. 

f  Negro  children. 

(Hottentot  woman. 
Malays. 
Papuans. 
Mongols. 

i  Loxoprosopes,  cerebral  sector,  small Americans. 

Orthlodonte.J  0^,j„p^p,,      ..  <.        ,„^,, { S{:S.^°l^„e.n. 

Dr.  Herman  Welcker,  in  Halle,  has  made  a  study  of  the  capacity  of 
the  cranium  in  connection  with  the  three  diameters.  He  first  examines 
carefully  the  methods  employed  for  the  curvature  of  the  skull  by 
difierent  processes  and  materials.  The  tables  appended  to  the  investi- 
gation exhibit  enormous  variations  in  the  results,  as  a  few  examples 
will  show.  The  following  table  gives  the  people,  the  author,  the  num- 
ber hf  crania  examined,  and  the  average  contents  in  cubic  centimeters. 
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This  stndy  of  Dr.  Welcker's  is  worthy  the  attention  of  all  anthro- 
pologists : 


People. 

Arthor. 

Number 

of  crania 

examined. 

Average 
contents  ia 
cubic  cen- 
timeters. 

1     OfmnAnn  . 

Welcker 

30 

1,460 

Morton  ...... .... .... . .... .... .... 

1,475 

W^AisbAch  ......  ............  ...... 

68 

12 

8 

12 

1.5S4 

Lucat) ..............  .............. 

1,532 

D&vis ..--• ...... 

1,664 

2.  Hindna 

Welcker  ............  ............. 

1,275 

Morton  ...... ..... .... .... .... .... 

1,311 

Flower .............  •••••••.•••••. 

22 

11 

14 

26 

13 

9 

56 

13 

22 

124 

6 

76 

11 

39 

7 

7 

30 

5 

14 

40 

10 

5 

37 

8 

5 

3 

3 

1,313 

Swavinir ......  ................... 

1,343 

OnatreiAffefi  ... * 

1,400 

Davis 

1,425 

A.  Prencli ....... 

Schftaff  haasen .................... 

1,430 

Roth 

1,453 

Hndler - 

1,475 

Welcker 

1,492 

Davis  ............................ 

1,503 

Broca  .........•...•.••••.•..•••.. 

1,558 

7.     TtrAllATIII  ......    ...... 

Welcker 

1,443 

Flower  .... ...... ................. 

1,475 

RohaafThansf^n  .... ....  ...««t  T-».--r, 

1,486 

Weisbach ......  .................. 

1.507 

Davis ............  ................ 

1,566 

9.   RDHflillllfl  ......  ..... 

Schmidt .......................... 

1,390 

Scbaaff hansen  ^^^^^r---,^ .--r 

1,395 

« 

Hndler 

1,403 

Welcker ••• 

1,416 

Landzert  ..^-r ^^--^ r 

1,471 

Davis 

1,596 

la  Turks 

Rrhaaffhaniien •• 

1,387 

Weisbach  ......  •.............•••. 

1,462 

Welcker 

1,467 

Hndler 

1,474 

Davis  .......•.....•••..  .....••••. 

1,526 

Broeeike.....  ..................... 

1,547 

20.  ChiDfiM 

Morton  .....................•••••• 

1,344 

Znckerkandl  ............*  ......^. 

11 
31 
16 
13 

4 
26 
14 

6 
24 
22 
10 
17 

5 

H 

9 
11 

7 
11 

8 
13 

1,404 

Ri^haaflThantten  ...... -rr 

1,407 

Flower ....•.••..•••. 

L424 

Schmidt......  .... ,.,,,. .^ 

1,451 

Ecker 

1,458 

Swavinor ...................  ...... 

1,458 

Welcker 

1,457 

Liucae .............. .............. 

1,482 

Onatrefaflrea  ...... ................ 

1,511 

Broca  ............................ 

1,518 

Broesike . .  •  • .  •  •...••..........•.. 

1,518 

Davis  ......  ...••••..............• 

1,556 

28.  Drake 

flchaaffhanfien •••■ 

1,359 

Swavioff ............ .  ............ 

1,372 

Welcker 

1.404 

Davis 

1,435 

Schmidt ...... ...... ...... ........ 

1,4?2 

Ouatrefaflres  .... ...... ...... ...... 

1,530 

29.  PolyneeiaDs 

Broesike ...... .... .... .... ........ 

1,339 

Zuckerhandl 

1,35H 

Morton 

1,360 

Schaaff hansen 

15 
10 
18 

♦  1,387 

Ecker 

1,415 

Welcker 

1.443 
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People. 


2d,  PolynesiaDS— CoDt'f]. 


30.  AoBtraliaDs 


31.  Papnans 


32.  Negroes 


35.  Eskimo. 


Author. 


Rrooa , 

Flower 

I>avi« 

QuHtrt'fages  .. 

Eckcr 

Lacae .. 

Morton 

HiidltT 

^cbaafThaasen 

Welcker 

Flower 

Davis 

Broca 

Ziickerkandl .. 

Ecker , 

Scbaaffhaosen 

Broesike 

Welcker 

Meyer 

Regalia 

Davis , 

Scbaaffbansen. 

Ecker 

fiwRving 

Welcker 

Znckerkandl . . 

Lucae 

Hudler 

Scbinidt 

Morton 

Flower 

Roth 

Kapffer 

Qnatrefages  ... 

Broca  

Davis 

Scbaaffhaosen. 

Morton 

Welcker 

Qnatrefages  ... 

Broca 

Davis 

Flower 


Number 

of  crania 

examined. 


r<4 

7 
4 


7 

19 

5 

32 

12 

18 

3 

3 

8 

3 

20 

54 

AH 

3 

27 

53 

14 

19 

4 

5 

8 

21 


•26 

3 

3 

85 

65 

12 

7 


11 
13 
12 
13 
17 


Average 
contents  in 
cnbic  cen- 
timeters. 


1,460 
1.469 
1,525 
1,549 
1,208 
1,V17 
1,229 
1,235 
1.247 
1,294 
1,298 

i,:a9 

1,347 
1,377 
1,215 
1,274 
1,35.H 
1.373 
l,39ti 
1,427 
1,495 
l,28tf 
1,295 
1,309 

i,;«8 

1.339 
1,344 

1,:»2 

1,356 
1,360 
1,388 
1,405 
1,405 
1,410 
1,430 
1,443 
1,391 
1,410 
1,468 
1.522 
1,539 
1,542 
1,546 


The  next  point  which  Mr.  Welcker  considers  is  the  so-called  fnodulns 
(foand  by  adding  the  three  diameters  of  the  skall)  and  its  relation  to 
the  cabatare,  in  dolicocephalic,  mesocephalic,  brachycephalio  crania. 

Chapter  III  discusses  the  cabatare  of  the  skall  as  well  as  its  height 
and  width  among  different  i>eoples.  Six  pages  are  devoted  to  a  table 
of  th^se  three  measures  opon  different  races.  The  table  of  cabatares, 
on  pages  106, 107,  represents  the  different  races  arranged  in  the  order 
of  the  contents  of  the  skull. 

Chapter  IV  is  devoted  to  the  cephalic  index.  Table  IV,  page  126,  like 
the  one  just  mentioned  on  page  lOG,  exhibits  in  a  graphic  manner  the 
various  laces  acconling  to  the  cephalic  index.  This  table  is  introduced 
in  order  to  exhibit  the  author's  method  of  graphic  illustration. 
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Widtk  indioe$  of  the  tariou8  iia<i<m«.— Welcksr. 


L.B. 

70 
71 

72 

78 

74 

75 
76 

77 
78 

79 

80 
81 

82 

Mediterranean 
racea. 

Mongols. 

Malays,  Papa- 
ana,  and  Aus- 
tralians. 

Negroes  and 
Koi-Kois. 

Ankscicans. 

70.6  Polynesians. 

71.1  Caroline  Isl^ 
andersofUlie. 

70.9    Maravi 

negroes. 
7].l£oi-Koi.... 

71.1  Goinea  ne- 
groes. 

7ir8Ashantees.. 

72.3  Mean  of  7 
negro  groups. 

72.3  Kaffirs 

73.1  Negroes  of 
MiddOe     and 
WestSoodan. 

73.5MosambiqQe 
negroes. 

•                          «  ■  •  « 

71.8  AbTMinians.. 

71.7   BeUmo  of 

71.4   Hindoos    of 
Bellary. 

Labrador. 

72  New  Caledon- 
ians. 

72.2    GrMmlaad- 

, 

era. 

c 

Mysore. 
78.3  Anstraliana. 

9 
1 

78.6  Modem  Egyp* 

tians. 
78.0   mean    of  7 

Binda  groa|>s. 

i 

74.8  Paris,  Qoar- 

apavia  (Bruil- 

iua). 
74.8  mean  of  the 

BraaHian     la* 

diana. 

75.1  Bhils,  Gols. 

Khols. 
75.4  Irish 

75.8  Thibetans. 

75.9  Mean  of 
Polynesians. 

76.2  Ancient  Bo- 

mans. 
76.8  Singalese 

76.4Msoris,Ka. 
kuhirvl 

* 

76.9  Arabs 

77.1  Ancient  Egyp- 
tians and  Greeks. 

77.2  Swedes,  77.8 
Spanish. 

77.7S[abvles 

77.1Estans... 
77.5  Bnimans . 

77.0  Botoeodos. 

77.3  Oahnans  and 

Fatnhiwana. 
77.4Nioobars... 
77.7Dyaks 

78.0  Dutch 

78.8  Mexican  la- 

78.2  Gaanohes  and 
Ziganis. 

78.8  Binda  Sndraa 
78.6    Danes    and 

Norwegians, 
78.8  Scotch. 

78.9  Enslish 

79.9  Indians    <^ 

i 

79.0Ba1inese — 
79.1  Amboinese . 

79.7Hawaiians.. 

• 

«heTJ.& 

1 
d 

79.0  Portugneee. . . 

79.1  Znycter  Sea 
Islanders    and 
Icelanders. 

79.8  Low  German. 

80.0  Modem  Greeks 

80.8Gorkhas 

81.8  Middle  Gex' 

man. 
81.6  Servians,  81.7 

Italians,  81.8 

Jews.    Little 

Bossians. 
82.0  Great    Bus- 

■ians. 

79.1  Chinese.. 

I 

?« 

79.8Tartart... 
80.2  Japanese. 

80.8  Finns  . .  t  - 

80.1  Arwnmnff"* 

X 

• 

and    PatagoB- 
iana. 
80.1  Undefbrmed 

81.9  Magyars  . 

81.8  Mean  of 
AsiaUo  Malays. 
81.8  Snmatrans, 
Maoaasara. 

Pemviana. 

81.7  KW.  Anl•^ 

iopn% 
81.7  UndefocBei 

Carlba. 

82Bogi8 

82.8  Javanese... 

82.9  Mendanoese 

82.1  Poles,  82.2 
High  German 
ana  French. 

k 
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Width  indices  of  ike  varioue  nations — Continaed. 


L.B. 

• 

Mediterranean 
races. 

Mongols. 

• 

Malays,  PapU' 
ans,  and  Ans- 

1 

Negroes  and 
^i-Kois. 

Americans. 

' 

83 

84 

85 

86 
87 
88 

80 
and 
over 

83.0  Batlieniana. . . 
83.3  Bonmanians. . 

63.0EalinackB, 
Basques. 

83.3  Turks 

83.6  Tnngnse . 

84.6  Soudanese.. 
85.7MadQiese.. 

• 

6 

84.1S]oTa1c8 

84.2  Czechs 

84.3  Siamese.. 

■^1 

85.1CroaU 

8S.lBuijats... 
85.5  Lapps 

1 

88.3  From  tfaeKnis 
gans  near  Serep* 
ta. 

«' 

96.7  AncienI  IV 

roTians. 
102.0    Deformed 

North   Amerfc> 

cana. 

{ 
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Some  experimeDts  higbly  interestiog  to  physiologists  are  reported 
in  Mr.  Francis  Galton's  vice-presidential  address  before  the  British 
Association.  By  using  a  very  large  number  of  family  records  some 
results  regarding  stature  are  made  to  appear.  As  with  seeds  so  with 
men,  '^offspring  did  not  tend  to  resemble  their  parent  seed  in  size,  but 
to  be  always  more  mediocre  than  they^to  be  smaller  than  the  parents, 
if  the  parents  were  large ;  to  be  larger  than  the  parents,  if  the  parents 
were  small."  An  analysis  of  the  family  records  gives  the  numerical 
value  of  the  regression  towards  mediocrity  as  from  one  to  two  thirds 
with  unexpected  coherence  and  precision. 

The  most  remarkable  production  of  the  year  in  the  field  of  biological 
anthropology  is  Dr.  Paul  Topinard's  filaments  d'Anthropologie  64n4- 
rale,  an  octavo  of  1157  pages,  229  figures,  and  5  plates.  The  volume 
covers  the  history  of  anthropology,  the  discussion  of  the  general  prin- 
ciples, and  a  minute  account  of  anthropological  methods  regarding  the 
hair,  color  of  eyes  and  hair  and  sl(in,  height,  the  encephalon,  the  cra- 
nium, and  closing  with  anthropometry  upon  the  living.  Only  a  few  of 
Dr.  Topinard's  results  can  be  appended.  Taking  the  section  of  the  hair 
or  crinal  index  as  a  primary  classiflc  concept,  he  gives  the  table  below: 

1.  Hair  straight,  section  more  or  less  roand,  scarce  on  the  face  and  body :  Yellow 
and  red  races  of  Asia  and  America. 

''Z.  Hair  nappy  or  very  spiral,  section  more  or  less  elliptical :  Negro  races  of  Africa 
and  Oceauica. 

3.  Hair  more  or  less  cnrled  or  wavy,  oval  in  section :  Eurhpean  races,  Australians, 
Nubians,  &c. 

The  next  concept  is  the  nusal  index,  to  which  Dr.  Topinard- attaches 
great  importance.    Adding  this  to  the  color  of  the  skin  we  have : 

Leptorrbines.    White       (  Hypcrleptorrhine.  Anfflo-Scandinayian(Kymri). 

(liviae.)  races.       ^  Leptorrhine(non  aquiline).  Celts. 

69  and  less.    [Leucoid.]   (  Leptorrhine  (aquiline).  Semites. 

M98orrbines.      Yellow      C   Flat  <  Leptorrhioe  (cranial).    Eskimo, 
(livini;.)  races.       <  noses. )  Mesorrhine  (cranial).     Yellow  races  of  Asia. 

70toMl'4.     [Xauthoid.](  Salient  nose.  Redskins. 

Platyrrhines.      Black      i  Well  formed  nose.  African  negroes. 

(living.)  races.       {  jr       coarse  with  «normoiia  aIa     ^  Melauesians  and  Ans- 

82  and  above.  [Melanoid],  (  ^®*®  coarse,  witn  enormous  al».   ^  tralians. 

The  nasal  index  on  the  living  is  the  ratio  between  the  length  of  the 
nose  from  the  root  to  the  outer  insertion  of  the  septam  and  the  width 
outside  of  the  alse. 

The  subject  of  color  is  further  discussed  in  its  relation  to  the  eyes  and 
hair  and  the  races  grouped  as  below : 

Eyes,  color :  Hair,  color: 

1.  Black  and  blackish,  different  shades.  1.  Absolutely  black. 

2.  Green.  2.  Dark  brown. 

3.  Hazel.  3.  Clear  chestnut. 

4.  Bine  and  clear  of  different  shales,  in-  4.  (a)  Blonde,  yellowish, 
eluding  clear  gray.  (6)  Blonde,  reddish. 

(c)  Blonde,  ashy, 
(rf)  Blonde,  clear. 
5.  Red. 
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Skin,  color :  6.  Yellowish  white. 

1.  Absolutely  black.  7.  Brown  white. 

2.  Brown,  shaded  with  red.  8.  (a)  Rosy  white. 

3.  Brown,  yellowish  or  olive.  (h)  Florid  white. 

4.  Reddish.  9.  Freckled. 

5.  Yellow  or  olive. 

By  color :    f  Blondes,  Anglo- Scandinavians  or  Kymri. 

Whit«     i  ^^®®^°^^>  Celto-Slavs. 
n^non\A\  I  Brunette,  Mediterraneans  and  Semites, 
^i^ucom;.  1^  Keddish  (ruddy),  one  of  the  two  Finnish  types. 
'  Yellow  proper,  races  of  Asia  and  Eskimo. 
C  Red  proper,  Redskins  and  Caribs. 
Yellow.    \  Red.  <  Yellowish  red,  Guaranis,  Botocudos. 
I  (  Olive  red,  Peruvians, 

t  Blackish.  Charuas  (Uruguay),  Anct.  Cal.,  So.  Dravidas. 

(Yellowish,  Hottentots. 
Reddish,  African  Negi-oes. 
Blacks  proper,  Australians,  Blacks  of  India,  Tasmanians,  and  Papuans, 
Negritos,  African  Negroes. 

The  cephalic  index  is  the  ratio  of  the  greatest  «kull  width  divided  by 
the  greatest  skull  length.    As  to  the  boundaries  of  the  terms  applied 
to  these  ratios,  most  unhappily  the  doctors  disagree.    Dr.  Topinard's 
table  is  as  follows : 
Dolichocdphaly  (74  per  cent,  and  less) : 

•64  and  less.    Ultradolichocephaly 

'65—  '69.    Dolichocephaly. 

•70— '749.    Subdolicbocephaly. 
M4saticSphaly{15  to  79.9  per  cent.): 

•75,  -76.    Sub . 

•77    Medium. 

•78,  -799.     Super. 
BrachycSphaly  (80  per  cent,  and  over) : 

•80  to  •84.    Sub . 

•85  to  -89.    Super. 

•90  and  over.    Ultra. 

The  application  of  the  cranial  index  to  the  divisions  of  the  human 
species,  previously  considered,  results  as  follows: 

fD^Hcho  ^  Anglo- Scandinavians,  Franks,  and  Germans. 

T    White  rareH   J  *  (  ^*"°*  ®^^°®  ^^P®'  Mediterraneans. 

1.  wnite  races.  <  ^^^^^       Semites,  Berbers,  Egyptians. 

iBrichy.     Celto-Slavs,  Lignrians,  Lapps. 

C  Eskimo,  ancient  Tehuelches,  some  Americans,  Santa 
D61iclio.<      Barbara   Micronesia  here  and  there;    in  Asia  here 

11.  Yellow  race..  \  ^^.,,  ^p^.^tfr '  ''*'''"'""''°'- 

1 11,^1,-,   5  American  type,  Alaska,  Siberia,  Mongols,  Mantchoos, 
^uracny.  j      Indo-Chinese,  Dravidians,  Thibetans,  Malay. 

(D^lirho  J  Australians,  Veddahs   and  congeners,  typical  Mela- 
i      nesians,  African  Nepjroes,  Bushmen. 
Mdsati.      Ta^tmanians,  Mandingos,  Haoussas. 
Br^hy.     Negritos  of  Malaysia  and  the  Andamans. 

It  will  readily  be  seen  that  the  cranial  index  in  its  three  branches 
applies  to  each  of  tbe  three  divisions  of  humanity  [subspecies  f  J,  the 
significance  of  which  seems  to  be  that  the  tendency  to  pass  from  one  to 
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Q,  .the  other  belongs  to  the  whole  species  rather  than  to  any  of  its  thr^e 
^^  visions. 
».  •      In  this  rSsumd  we  shall  have  space  to  mention  but  one  other  charac- 
teristic, stature : 

Namenelature  of  stature.  *" 


Statue. 


Tall 

Ultramediom 
Inframediom. 
Short 


1",  70  and  above. 
1™,  69tol™,  65.. 
im,  65-1°*,  GO  ... 
1™,  60-^below  ... 


Women. 


1™,  58  and  above. 
1"»,  57— 1°»,  53. 
1™,  5a— 1"  ,40. 
1",  aC^— below. 


Oombining  this  mark  with  all  previoosly  mentioned,  Dr.  Topitiard 
groups  the  races  studied  as  follows : 


ViTo-sftMl  index. 


Wlilte  snbspe- ) 
cies,  Lepto-  > 
rrhixie.  > 


Yellow  labepe* 
oien,       Meeo-  < 
rrhine. 


Black  labfipe- 
oies,  Plifty- 
rrhine. 


Hair. 


Wavy  (oval  sec- 
tion). 


Coarse,  straight 
round  section, 
long     on     the  < 
headf     body 
glabrous. 


Bnshy  (oval  sec- 
tion). 


Woolly    (emptl-^ 
cal  section).      ^ 


Cranial  index. 


Dolichoc 
phalio. 


i 


Mesatioephalic  . 

Braohyoe-5 
phalic.  I 

Dolioh  oce-( 
phalic.  ( 

liesaticephalic 
(.7e.) 

B  rachyoe- 

phalic. 

DolichocepbaUo. 


Dolichoce- 
phalic. 


Mesatioephalic 
Brachycephalic . 


Skin  color. 


Blonde. 

Baddy . 
Brown. 

...do ... 


Height. 


Racef. 
Ti- 


Tan 


, .  .do 

Short  (rela^ 

tive). 
...do 


...do 

Chestnut . 
Yellow  . . . 
Beddish  .. 
, . . do 


..do 

Yellow  . . . 

Yellowish. 
Olivish  . . . 
Black 


Yellowish. 
Black 


Bhu:k. 
...do  ... 
...do ... 


Short... 
Medium 
Short... 
Tall  .... 
..  do.... 


...do 
Short 


Medium 
Short... 
TaU  .... 


Very  short. 
Tall 


..do.... 

Medium 
Short... 


Ang1o-Se«0dinayi« 

ans. 
Finns,  ty^  I. 
Meditei  rapeans. 

Semites,       Eg31>- 

tiaus. 
Lapps,  Df^rians. 
Celtoi^^. 
EHkimo. 
Tehuel(/btos. 
PolynesiaDs. 

Redskin^. 
Yellow    race     {of 

Asia). 
Guarania, 
Peruvians. 
Australians. 

Bushmen  (at€»ato- 
pygiaus.) 

Melantjsiaus  (eye- 
brow salient, 
90(Mj'4leep  at  the 
root). ' 

Afi1i:fah«neeroea. 

TaHraanians. 

Negritos. 
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Prof.  Alexander  Bain  read  a  paper  at  the  Aberdeen  meeting  of  the 
British  Assooiation  on  the  scope  of  anthropology  and  its  relati<Mi  to  the 
science  of  ..mind.  The  whole  burden  of  the  ess$iy,was  to  insist  upon 
amenability  to  measurements  as  the  password  of  any  set  of  human  phe- 
nomena to' the  section  of  anthropology.  This  is  as  it  shpuld  be.  Mr. 
Bain  further  pointed  out  a  great  variety  of  mind  actions/^hich  were 
already  under  the  instrument  of  precision,  and  others  Wffich»ought  to 
be  'and  >ceuld  be.  "Psychology  has  now  a  very  large  area.pf  neutral 
information.  It  possesses /.materials  gathered  by  the  same  methods  of 
pgorous  observation  and  induction  that  are  followed  in  the  other  sci- 
ences. If  these  researches  are  persisted  in  they  will  go  still  further 
H.  Mis.  15 63  • 
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into  the  heart  of  psychology  as  a  science;  and  the  true  course  will  be  to 
welcome  all  the  new  experiments  for  determining  mental  facts  with  pre- 
cision, and  to  treat  psychology  as  an  acknowledged  member  of  the  sec- 
tion. To  this  subdivision  will  then  be  brought  the  researches  into  the 
brain,  and  nerves  that  deal  with  mental  function ;  the  experiments  on 
the  senses  having  reference  to  our  sensations;  the  whole  of  the  present 
mathematics  of  man,  bodily  and  mental;  the  still  more  advanced  in- 
quiries relating  to  our  intelligence;  and  the  nature  of  emotion  as  illus- 
trated by  expression." 

InMnct. — ^Mr.  Bomanes,  in  an  address  delivered  before  the  Boyal  In- 
stitution in  1884,  and  published  in  their  proceedings  for  1885,  thus  de- 
fines instinct :  ^'  It  is  the  name  given  to  those  faculties  of  mind  which 
are  concerned  in  consciously  adaptive  action  prior  to  individual  exper- 
ience without  necessary  knowledge  of  the  relation  between  the  means 
employed  and  the  ends  attained,  but  similarly  performed  under  similar 
and  frequently  recurring  circumstances  by  all  individuals  of  the  same 
species.^^  The  origin  of  instinct,  according  to  the  same  author,  is  two- 
fold: it  is  produced  by  lapsing  intelligence  or  by  natural  selection. 
The  former  is  thus  explained :  *<  Just  as  in  the  lifetime  of  an  individual, 
adjustivc  actions,  which  were  originally  intelligent,  may  by  frequent 
repetition  become  automatic,  so  in  the  lifetime  of  the  species,  actions 
originally  intelligent  may  by  frequent  i-epetition  and  heredity  so  write 
their  effects  on  the  nervous  system  that  the  latter  is  prepared,  even 
before  individual  experience,  to  perlbrm  adjustive  actions  mechanically, 
which  in  previous  generations  were  performed  intelligently.'^  For  the 
following  reasons  many  instincts  are  referred  to  natural  selection  solely: 
1.  Considering  the  great  importance  of  instincts  to  species  they  must 
be  in  large  part  subject  to  natural  selection.  2.  Many  instinctive 
actions  are  performed  by  animals  too  low  in  the  scale  to  admit  of  oar 
supposing  that  the  adjustments  which  are  now  intuitive  can  ever  have 
been  intelligent.  3.  Among  higher  animals  intuitive  actions  are  per- 
formed at  an  age  before  intelligence,  or  the  power  of  learning  by 
individual  experience,  has  begun  to  assert  itself.  4.  Many  instincts, 
like  incubation,  are  of  a  kind  which  could  never  have  arisen  by  intelli- 
gent observations.''  Finally,  these  two  causes  have  cooperated  in  the 
formation  of  instincts. 

The  distance  between  intellection  and  volition  on  the  one  h  and  and 
the  organic  processes  associated  with  them  seem  to  be  narrowing  year 
by  year.  Dr.  Horsely,  in  a  lecture  before  the  Royal  Institution  of  Great 
Britain  on  the  motor  centers  of  the  brain  and  the  mechanism  of  the 
will,  omitting  the  discussion  of  the  existence  of  the  fteedom  of  the  will 
and  the  sources  of  our  consciousness  of  voluntary  power,  arrives  at  the 
following  conclusions : 

As  a  rule,  both  cerebral  hemispheres  are  engaged  at  once  in  receiving 
and  considering  one  idea.  Under  no  circumstances  can  two  ideas  either 
be  considered  or  acted  upon  attentively  at  the  same  moment.    Therefc^ 
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the  brain  is  a  single  iDStmnient.  Oar  idea  of  oar  being  single  individ- 
uals is  due  entirely  to  this  single  action  of  the  brain. 

The  lecturer  also  pointed  oat  the  specific  portions  of  the  brain  to 
which  physiologists  have  been  able  to  relegate  certain  activities. 

Prof.  Balfour  Stewart  delivefed  the  annual  address  before  the  Society 
of  Psychical  Eesearchi  in  Londoui  August  24,  on  the  occasion  of  the 
third  anniversary.  The  exact  position  of  the  society  is  best  indicated 
by  the  language  of  Professoi^  Stewart :  ^^  To  my  mind  the  evidence  al- 
ready adduced  is  such  as  to  render  highly  probable  the  occasional 
presence  amongst  us  of  something  which  we  may  call  thought-transfer- 
ence,  or,  more  generally,  telepathy ;  but  it  is  surely  our  duty  as  a  society 
to  accumulate  evidence  until  the  existence  of  such  a  power  cannot  be 
controverted.  We  have  not  been  remiss  in  this  respect,  and  it  will  be 
foand  from  the  pagen  of  our  proceedings  that  the  main  strength  of  our 
society  has  been  given  to  prove  the  existence  of  telepathy,  in  the  belief 
that  such  a  fact,  well  established,  will  not  only  possess  an  independent 
value  of  its  own,  but  will  serve  as  an  admirable  basis  for  further  oper- 
ations." 

In  a  paper  bn  comparative  physiology  and  psychology,  published  in 
the  American  Naturalist,  Dr.  Clevenger  takes  the  ground  that  the 
science  of  psychology  is  based  upon  comparative  microscopic  anatomy 
and  a  physiology  into  which  molecular  physics  shall  enter  more  in  the 
future.  Not  only  are  the  laws  which  bind  the  social  organism  similar 
to  and  derived  from  those  which  govern  the  units  of  which  it  is  com- 
posed, but  the  protoplasmic  units  are  governed  by  the  same  processes 
down  to  chemical  affinities. 

Mr.  Charles  Morris  contributes  to  the  same  journal  a  series  of  articles 
upon  mind  and  matter,  in  which  the  limits  of  the  boundaries  of  con- 
sciousness and  unconsciousness  are  discussed. 

ETHNOLOGY. 

The  classification  of  mankind  by  blood  is  ethnology.  Professor 
Flower's  presidential  address  before  the  Anthropological  Institute  on 
January  27  was  devoted  to  this  subject.  The  majority  of  anthropolo- 
gists at  the  close  of  1885  leaned  towards  the  theory  of  the  unity  of  our 
species.  Humanity,  according  to  this  view,  is  indaded  in  a  single  genus 
(Homo),  which  contains  but  one  species  (Sapiens).  Here  the  consensus 
ends,  but  there  still  remains  a  tolerably  fixed  belief  that  this  species 
contains  three  subspecies,  main  varieties  or  something  of  that  kind. 
^^  After  a  perfectly  independent  study  of  the  subject,''  says  Professor 
Flower,  ^<  extending  over  many  years,  I  cannot  resist  the  conclusion,  so 
often  arrived  at  by  various  anthropologists,  and  so  often  abandoned  for 
some  more  complex  system,  that  the  primitive  man,  whatever  he  may 
have  been,  has  in  the  course  of  ages  divaricated  into  three  extreme 
types,  represented  by  the  Caucasian  of  Europe,  the  Mongolian  of  Asia, 
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and  the  Ethiopian  of  Africa,  and  that  all  existing  individuals  of  the 
species  can  be  arranged  around  these  types  or  somewhere  or  other  be- 
tween them." 
The  Ethiopian  or  Negroid  race,  may  be  divided  as  follows : 

A.  Africans  or  typical  Negroes,    f 

B.  Hottentots  and  Bushmen. 

0.  Oceanic  negroes  or  Melanesians. 
D.  Negritos. 
The  Mongolian  type: 

A.  Eskimo. 

B.  Typical  Mongolian  races  of  Asia. 
0.  The  Malay. 

2>.  Brown  Polynesians. 
U,  American  Indians. 
The  Caucasian  or  white  division  includes : 

A,  Xanthochroi. 

B,  Melanochroi. 

The  Dravidiaus  of  India,  The  Veddahs  of  Ceylon,  and  probably  the 
Ainos  of  Japan  and  the  Maoutze  of  China  belong  to  this  race,  which 
may  have  contributed  something  to  the  mixed  character  of  some  tribes 
of  Indo-China  and  the  Polynesian  Islands,  and  given  at  least  the 
characters  of  the  hair  to  the  otherwise  Negroid  inhabitants  of  Aus- 
tralia. 

Modern  Jews  are  thus  tabulated  by  Mr.  Joseph  Jacobs : 


A.  Jews  by  religion  autl  birth : 

Ashkenazim 

Sephardum 

Samaritans 

B.  Jews  by  religion,  not  birth 

Falashas 

jvaraiios  ••••*••    •*•     ..•••< 

I^ftggAtoum 

Benflsrael 

Cochin 

C.  Jews  by  birth,  not  religion. . 

Chuetar  or  Anussim 

Mainlines 

G^did  al  Islam 


Country. 


Tentonia,  Slavonia 

Romance,  Levant,  Africa. 
Nablus 


Abyssinia 
Crimea... 
Sahara . . . 
Bombay  .. 
Cochin... 


Balearic... 
Saloniohi.. 
Khorassan . 


Number. 


6,500,000 

425, 000 

150 

(75, 000) 

50,000 

6,000 

10,000 

6,500 

1,600 

(12, 000) 

6,000 

4,000 

2,000 


Per 
cent. 


92*6 
6-1 


1-1 


0* 


The  receut  troubles  in  Bulgaria  have  evoked  a  number  of  volumes 
treating  upon  the  ethnology  of  the  peoples  more  or  less  intimately  en- 
gaged in  the  controversy.  The  works  of  Lewis  Leger,  Dr.  Kanitz,  and 
Leon  Prunel  de  Bosuy  may  be  consulted  with  profit. 

Professor  Packard  brings  together  in  two  articles,  published  in  the 
American  Naturalist,  a  great  deal  of  interesting  information  respect- 
ing the  former  southward  range  of  the  Eskimo  in  Labrador.  Dr.  Ffsmz 
Boas  has  in  several  communications  made  us  well  acquainted  with  his 
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residence  among  the  Eskimos  of  Baffinland.  Mr.  Lncien  Turner  will 
490on  publish  an  exhaustive  monograph  upon  the  Eskimo  and  Indian 
populations  of  Ungava,  a  region  about  which  little  has  hitherto  been 
known.  Add  to  these  Schwatka's  travels^  Lieutenant  Bay's  report  on 
Point  Barrow,  Lieutenant  Stoney's  brief  report  on  the  Kowak,  Mur- 
doch's papers  on  arts  at  Point  Barrow,  Dr.  DalFs  address  on  the  tribes 
of  Alaska,  and  we  shall  have  for  this  year  a  tolerably  comprehensive 
review  of  the  Eskimo  area. 

The  following  is  Dr.  Dall's  outline  of  the  tribes  as  at  present  recog- 
<iized: 

Orarians. 


Northwestern  Innuit: 

Kopftg-mut,  1877 

Kangmalig'mtlt,  1877 
Nuwuk-mQt,  1877 


nraXHT  STOOK. 

Rttinwted  popnlatioiL 


Nuwftt(5g-mut,  1877  '      ' 


KQ-ag'mat,  1877 
Asiatic  Innuit: 

Yuit 

Island  Innuit: 

Imfth-kli-mfit 


Ing-tih-kli-mut 40t 

Shiwokttg.mQt ...         160f 

Western  Innuit: 

Kaviag'.mQt,  1877 

Mah'le-raQt,  1877 

Un-alig^mQt,  1877 

Sk5g'-mtlt,  1877 

Mag'emtlt 

KaiaUg-mQt }-14,600f 

Ktiskw5g^-mfit 

Nashagag'-mftt,  1877 

Oglem^t 

Kaniag'-mtlt 

Gh^-gach^igrnQt 

Aleutians: 

Unttngttn,  1877 2,200f 

Indians. 

Tnm^H  OB  ATHABASOAN  STOCK. 

Western  Tinneh: 

Kai^yllh-kho-ta'na,  1877 "J 

Ko-yu'-ktlkh  ota'-na,  1«77 y  2,000f 

Un'-a-kho  ta'na,  1877 ^ 
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Eutchin  tribes: 

Ten^anktlt-chin^  1877 700r 

Tennilth^ktlt-ohiii',  1877 Extinct 

Tat-sah'-kiit-chin',  1877 Extinct 

Ktttchflrktlt-chin',  1877 

Nahsit^kilt^hin,  1877 

Vfintft'.ktit.chin^  1877 

Hai-an-kut-chin  (f ),  1877 

Eastern  Tinneh: 

K^nai'-fl-kho-tana 614 

Ah.tenft^l877 260 

Nehannees: 

Abbft-to-tenfth,  1877 

Acheto-tinneh,  1877 

Khfin-ttm-fth' ...•.      

Carriers: 

"TakfiUi" 

TTsilkotinneh 

Tlinket  or  Ealashian  stock: 

Chilkaht-kwan 1^14 

Tftk-a-tatS  1877 500! 

Sit-ka-kwan,  1877 7 

Stakhinkwan,  1877 I     4,949 

Sktlt-kwan  (t)  Dawson,  1844 j 

Haida  stock : 

Haida   788 

Tsimp-si-an'  stock: 

Tsimpi-si-an' 

Ethnography  of  Guatemala. — ^Dr.  Otto  StoU,  a  resident  physician  in 
Guatemala,  has  undertaken  to  supplement  the  work  of  Brasseur  and  of 
Bereudt  on  the  comparative  ling^tics  of  the  Central  American  States. 
There  are  eighteen  languages  now  spoken  in  Guatemala,  fourteen  of 
them  belonging  to  the  Maya  Qu'ichS,  viz,  Maya«Mopan,  Choi,  Qu'ekchi, 
Pakonchi,  Uspanteca,  Izil.    Dr.  Stoll  divides  the  Maya  in  four  groups: 

A.  Tzental. 

B.  Pokonchi. 

a  QuIchS. 

D.  Mame. 

A.  Tgmtdl  group. 

1.  Ohontals  of  Tabasco. 

Synonymy:  Do  not  confound  them  with  the  ^^Ohontales"  of  Kioa* 
ragua,  who  are  entirely  different. 

2.  Tzentalis  (Ocosingo). 

Synonymy :  Oeldal  (Oespeda). 


ANTHROPOLOGY.  839 

3.  Tzotziles  (San  Christobal  de  Chiapas). 

Synonymy:  Cinacanteca  (Cespeda);  Zotzlem  (Brassear)  or  Zotzil; 
Qaelenes  (Spanish  historians). 

4.  Oha&abal  (Gomitan  near  north  of  Gautemala). 

5.  Gholes  (across  Guatemala  ftom  Salinas  r.  to  Montagna  r.;  see  p.  90). 

Synonymy:  Patnm  (Berendt);  Cholti  (Moran);  Oolohi  (Palacio); 
Ecolchi  (Alonzo  de  Escobar). 

6.  Mopanes  (north  of  Ohols  in  Gautemala). 

JB.  Poconchi  group, 

1.  Qn'ekchis  (east,  west,  and  north  of  Goban). 

Synonymy :  Gaechi  (Palacio) ;  Gaichi  ( Jnarros) ;  Aqnacateca,  Mame, 
Qu'ich^,  Gakchiqael,  Tza'tnzil,  Pokomam,  Ghorti.  The  Sinca, 
Pnpolca,  Pipil,  and  Garib  represent  other  stocks. 
Dr.  StoU  takes  up  his  work  in  a  very  systematic  manner,  stock  by 
stock,  giving  in  each  the  tribes  examined,  together  with  the  lit- 
erature, synonymy,  chirography ,  history,  and  vocabulary.  Thus : 
(a.)  Aztec  stock.    The  Pipils  (Escuintla  and  Guajiniquailapa). 

Synonymy:   Pipil   (authors);   Mcgicano  and   Nahuatl  (Juarros); 
Nahuatl  of  the  Balsam  coast  and  Izalco  (Squier);  Mexicanic,  or 
language  of  the  Tlaskaltekas  (Scherzer). 
(b).  Mije  stock.    The  Pupulucas  (Gognaco  extreme  southeast). 

Synonymy:  Pnpuluca  (Juarros);  Populuca  (Palacio);  Popoluca 
(Berendt  Mss.)*  Papaluka  (Brasseur)  is  the  name  of  a  Gakchi- 
chiquel  village,  and  Scherzer's  Pupuluka  Katschike  is  pure 
Gakchiquel. 
(c.)  Garib  stock.  The  Garibs  (Gulf  of  Honduras). 
(d.)  The  Maya-Qu'ich^  stock;  250  words  in  16  languages  given.  Egkohi 
(Habel);  Gakchi  (Charencey);  Yater  confounds  Gaechi  with 
Qu'ich^. 

2.  Pokonchis  (around  Tactic). 

Synonymy :  Spelled  Poconchi,  Pocomchi,  and  Pakomchi.  The  Po- 
ponchi  of  Gage  and  Scherzer  is  Pokomam. 

3.  Pokomams  (Guatemala  to  Jalapa  and  eastward). 

Synonomy:  Poconchi  (G^ge  and  Scherzer);  Pakome  (Charenay)). 

4.  Ohortis  (Zacapa  and  Ghequemula  and  eastward). 

Synomymy:  Lenguaapay  (Palacio);  Ghol  (Jimenez,  by  Brasseur). 

0.  QuioM  group. 

1.  Qu'iohSs  (Ounen  and  Babinal,  southwest  to  Padflc). 

Synonymy:  Lengua  Utatlica  (authors);  also  EichS. 

2.  TJspantaks  (S.  Miguel  Uspantan). 

3.  Gakchiquels  (Tecpan  to  Sta.  Lucia  and  to  Pacific). 

Synonomy:  Lengua  Achi  (Fuentes,  Palacio);  Guauhtemalteco t 
(Palacio);  Kacchikil  (Yater);  Ghacciquel  (Th.  Gage);  Pupuluka 
Katschikel  (Scherzer);  also  Gakchiquelchi. 
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4.  Tz'utigiles  (around  Aitlan). 

SynoDymy :  Sotojil  (Fuentes);  also  Zatuhil^  Tzutohil. 

D.  Mame  group, 

1.  Ixiles  (Cotzal  and  vicinity). 

2.  Mames  (all  Soathwestern  Gaatemala). 

Synonomy :  Zaklob-pakap  (Eeynoso);  Mem.  (authors). 

3.  Aguacatecas  (Huehuetenango.    The  Sinca  language  (Southeast  Gua- 

temala). 
*        Synonomy:  Sinca  (Juarros);  Xinca  (Berendt  Mss.);  Xorti  (G^var- 
rette's  chart). 
The  Alagiiilac  language  (S.  Cristobal)  little  known. 


Scheme  of  the  Maya  languages. 


Moofa. 

(Bfapan) 

Chcnta** 


ChaMbaU 
ChefL 
QdOUfhC. 
\Poika9ieJdt 

Chorti. 
CakekupteC\ 

QdicU        I  <§  I 
Vepanteea*  J 

Mame, 
Affuacateca,^ 


Dr.  John  Beddoe  has  published  the  result  of  a  study  extending  over 
thirty  years,  prosecuted  for  the  purpose  of  ascertaining  the  components 
in  the  present  population  of  the  British  Isles.  The  color  of  the  hair 
and  eyes  is  the  chief  reliance  in  the  author's  obsei^vations  for  the  analysis 
of  racial  distribution  in  the  present  population  of  Britain. 

GLOSSOLOGY. 

The  lecture  before  the  ^^  Conference  Transformiste "  this  year  was  de- 
livered by  M.  Abel  Hovelacqne  on  the  evolution  of  language.  Accord- 
ing to  the  lecture  both  scientific  analysis  and  the  speech  of  infants 
prove  that  language  primordially  springs  irom  monosyUabic  elements. 
At  first  the  cries  and  ejaculations  of  children  are  intentional,  and  later 
they  in  common  with  savages  express  their  ideas  by  emotional  tones. 
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From  these  rade  beginniDgs  language  pursues  a  law  of  evolution  which 
we  may  study  quite  apart  from  the  people  who  use  it,  in  the  same  man- 
ner and  through  the  same  methods  as  the  zoologist  studies  compara- 
tive anatomy.  M.  Hovelacque  relegates  language  to  the  class  of  physi- 
ological science,  and  studies  it  in  its  formation,  growth,  maturity  and 
aecay.  Monosyllabism  is  the  youth  of  language,  agglutination  charac- 
terizes its  adolescence,  flexion  its  manhood  and  decrepitude. 

An  ingenious  example  of  linguistic  criticism  is  that  to  which  Dr. 
Brinton  has  subjected  the  Taensa  grammar  and  dictionary  of  M.  J. 
Parisot.  After  scrutinizing  the  structure  of  the  grammar  and  exam- 
ining the  errors  in  climatic  and  other  allusions  in  the  text.  Dr.  Brinton 
comes  to  the  conclusion  that  the  whole  thing  is  a  forgery.  After  cor- 
respondence with  Lucien  Adam  and  F.  Miiller  it  seems  more  probable 
that  the  young  author  had  really  gotten  hold  of  an  ancient  manuscript, 
but  that  he  had  so  doctored  it  that  he  is  ashamed  to  reveal  the  original. 
Meanwhile  these  savants  have  decided  upon  a  most  praiseworthy  course, 
viz,  to  say  nothing  about  the  Taensa  grammar  until  the  author  pro- 
duces the  original  manuscript. 

Dr.  Daniel  6.  Brinton  appealed  to  American  students  to  devote  them- 
selves to  our  aboriginal  languages,  quoting  in  conclusion  the  words 
of  Professor  Whitney :  ^<  The  study  of  American  languages  is  the  most 
fruitfal  and  the  most  important  branch  of  American  archseology." 

Philologists  are  frequently  at  a  loss  to  see  how  collectors  of  vocabu- 
laries can  have  listened  so  differently  to  the  pronunciation  of  words  of 
savages.  Much  of  the  difference  in  their  vocabularies  is  doubtless  due 
to  a  want  of  uniformity  in  alphabet  and  to  the  nationality  of  the  tran- 
scriber. More  subtle  than  either  of  these  causes  is  that  pointed  out  by 
Mr.  Hale,  namely,  the  existence  of  elementary  sounds  of  an  intermediate 
character  which  seem  to  float  between  two,  and  sometimes  even  three 
or  four,  divers  articulations. 

The  linguistic  stocks  of  all  the  tribes  of  North  America  are  gradually 
being  worked  out  by  the  Bureau  of  Ethnology.  The  strip  of  west  coast 
firom  Alaska  to  Mexico,  crowded  with  different  languages,  is  the  last  to 
yield  to  classification.  Mr.  Dorsey  has  succeeded  in  unraveling  the 
little  bands  on  the  Siletz  Agency  with  the  following  result : 

Athapascan  or  TinnS  family. — South  Biver;  Ohetcoe  dialect  of  the 
Tutu ;  Joshua  and  cognate  dialects  of  the  Lower  Bogue  Biver  Indians ; 
Naltunnetunns ;  Mekwunutunns;  Yukwitee  or  Euchre  dialect;  Ewatami 
or  Sixes;  Upper  Ooquille;  Applegate  Greek;  Galice  Greek;  Ohasta 
Gosta  (Shista  Ehwu-sta). 

Simlaw. — Sitislaw;  TJmpqua;  Alsea;  Yaquina. 

MuUuk. — Lower  Goquille. 

TaJcelma. — Upper  Bogue  Biver. 

8astL — Shasta. 

Klikitat 
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COMPARATIVE  TECHNOLOGY. 

In  several  quarters  a  fresh  impulse  has  been  given  to  the  intimate 
study  of  modem  savage  technique. 

The  fact  that  we  have  no  other  clue  to  the  industrial  history  of  the 
past  or  to  the  explanation  of  the  discoveries  of  the  archsdologist  ought 
to  have  directed  attention  sooner  to  the  necessity  of  describing  savage 
processes  down  to  the  minutial. 

Dr.  Washington  Mathews,  in  his  paper  on  Nav^o  weaving,  has  pro- 
duced a  paper  of  this  class  worthy  of  imitation.  Its  highest  commenda- 
tion is  that  any  modem  weaver  could  from  the  description  reconstract 
the  apparatus  and  produce  a  Navajo  blanket  or  belt. 

Ool.  F.  A.  Seeley,  of  the  United  States  Patent  Office,  has  pqblished 
a  second  paper  on  the  genesis  of  inventions  from  the  standpoint  of  the 
patent  examiner.  A  convenient  term,  eurematicSy  is  used  to  define  the 
study  of  inventions  as  to  their  order  and  their  laws. 

Prof.  Gyrus  Thomas  publishes  in  the  third  report  of  the  Bureau  of 
Ethnology  an  elaborate  examination  of  the  ^^  Tableau  des  Bacabs,"  Codes 
Cortesianus,  and  plate  44,  Fcoervary  Codex,  to  show  the  intimate  rela- 
tion between  the  Maya  and  the  Mexican  symbols  and  calendars  in  their 
method  of  representation. 

Dr.  Brinton's  paper  on  the  lineal  measures  of  the  semi-civilized  na- 
tions of  Mexico  and  Central  America  reaches  the  following  conclusions: 

1.  In  the  Maya  system  of  lineal  measures,  foot,  hand,  and  body  meas- 
ures were  nearly  equally  prominent,  but  the  foot-unit  was  the  customary 
standard. 

2.  In  the  Cakchiquel  system  hand  and  body  measures  were  almost 
exclusively  used,  and  of  these  those  of  the  hand  prevailed. 

3.  In  the  Aztec  system  body  measurements  were  unimportant,  hand 
and  arm  measures  held  a  secondary  position,  while  the  foot  measure 
was  adopted  as  the  official  and  obligatory  standard  both  in  commerce 
and  architecture. 

4.  The  Aztec  terms  for  their  lineal  standard  being  apparently  of  Maya 
origin  suggests  that  their  standard  was  derived  frt>m  that  nation. 

5.  Neither  of  the  three  nations  was  acquainted  with  a  system  of  esti- 
mation by  weight,  nor  with  the  use  of  the  plumb-line,  nor  with  an  accu- 
rate measure  of  long  distances. 

SOCIOLOGY. 

As  a  means  of  realizing  a  vast  amount  of  material  for  sociological 
purposes,  the  only  safe  method  in  such  investigations.  Dr.  Frauds  Oal- 
ton  has  made  use  of  family  records,  printed  questions  put  in  the  hands 
of  great  numbers  of  people  to  be  filled  up^  The  results  of  this  inquiry 
are  partially  summed  up  in  the  vice-presidential  address  before  the 
section  of  anthropology  in  the  British  Association  with  the  title*** Types 
and  their  Inheritance.'^    Especial  attention  is  given  to  stature,  for  rea- 
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«0D8  Stated  in  the  address.  It  appears  that  the  offspriog  does  not  tend 
to  resemble  the  parents,  but  to  be  always  more  mediocre  than  they;  to 
be  smaller  if  the  parents  were  large,  to  be  larger  than  the  parents  if 
the  latter  were  small. 

"There  can  be  no  doubt,^  says  Mr.  Galton,  "that  heredity  proceeds 
to  a  considerable  extent,  perhaps  principally,  in  a  piecemeal  or  piebald 
fashion,  causing  the  person  of  the  child  to  be  to  that  extent  a  mosaic 
of  indei>endent  ancestral  heritages,  one  part  coming  with  more  or  less 
variation  from  this  progenitor  and  another  from  that.  To  express  this 
Inspect  of  inheritance  where  particle  proceeds  firom  particle,  we  may 
conveniently  describe  it  as  particulate." 

"Whenever  a  feature  in  a  child  was  not  personally  possessed  by  either 
parent,  but  transmitted  through  one  of  them  from  a  more  distant  pro- 
genitor, the  element  whence  that  feature  was  developed  must  have  ex- 
isted in  a  particulate,  though  a  i>ersonal  and  latent  form  in  the  body  of 
the  parent.  The  total  heritage  of  that  parent  will  have  included  a 
greater  variety  of  material  than  was  utilized  in  the  formation  of  his 
own  i>ersonal  structure."  The  lecture  closes  with  the  application  of  the 
argument  to  the  formation  of  colonies  or  composite  individuals. 

Mr.  Dall,  from  his  long  Alaskan  experience,  made  familiar  with 
masks  and  labrets,  has  extended  his  study  into  other  regions,  and  pro- 
duced a  work  on  the  geographical  distribution  of  these  objects  which 
is  of  great  ethnical  value.  His  speculations  lead  him  to  the  conclusion 
ttiat  intimate  relationship  once  eidsted  between  Oceanica  and  the  west- 
em  continent. 

The  Bev.  J.  Owen  Dorsey  was  for  many  years  among  the  Dakotan 
tribes,  and  became  so  conversant  with  their  language  and  habits  that 
he  has  been  invited  by  the  director  of  the  Bureau  of  Ethnology  to  pre- 
pare an  elaborate  account  of  that  stock.  His  monograph  upon  Omaha 
Sociology  is  the  first  of  a  series,  which  will  terminate  with  grammars  and 
vocabularies.  Mr.  Dorsey  is  by  far  the  best  equipped  man  in  the  world 
to  treat  this  subject.  The  Omaha  belong  to  the  Dhegiha  group  of  the 
Siouan  fitmily,  the  other  member  of  the  family  being  the  Kwapa.  In 
connection  with  this  paper  should  be  read  M^or  Powell's  report  upon 
it  in  the  introduction  to  his  third  annual  report. 

Mr.  Ward  read  before  the  Anthropological  Society  of  Washington  a 
paper  of  great  sociological  importance,  in  which  are  contrasted  moral 
and  material  progress.  By  the  former,  the  author  means  the  actual 
removal  of  social  evils;  by  the  latter,  the  discovery  of  principles  and 
the  invention  of  appliances  calculated  to  remove  them.  The  aim  of  the 
paper  was  to  call  attention  to  the  fact  that  while  material  progress  goes 
on  by  steady  accretions,  in  which  every  step  is  permanent  gain,  moral 
progress  takes  place  by  a  rhythmic  action  of  which  only  the  algebraic 
sum  of  its  many  fluxes  and  refluxes  can  be  counted.  Every  age  has 
possessed  all  the  arts  of  the  age  that  preceded  it,  and  has  added  some- 
thing to  them,  but  the  welfare  of  man  does  not  advance  by  any  such 
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method.  Mr.  Ward  sees  the  reason  for  this  in  the  fact  that  knowledge, 
ingenuity,  skill,  and  industry,  well-nigh  omnipotent  in  the  accomplish- 
ment of  anything  toward  which  they  can  be  once  fairly  directed,  have 
not  been  applied  to  moral  end  and  directed  to  the  attainment  of  social 
well-being. 

MYTHOLOGY  AND  FOLK-LORE. 

A  very  important  addition  to  the  philosophy  of  animism  is  that  of 
Mr.  J.  G.  Frazer  in  his  connection  of  burial  customs  with  the  primitive 
theory  of  the  soul.  The  whole  range  of  literature  has  been  consulted, 
and  the  scrupulous  habit  of  Mr.  Frazer  in  the  enumeration  of  authori- 
ties will  be  of  the  greatest  advantage  to  those  who  wish  to  follow  up 
the  subject.  The  feature  most  thoroughly  examined  is  the  identity  of 
ghosts  and  the  belief  in  a  second  or  spirit  self. 

Major  Powell,  in  reviewing  Mr.  Dall's  paper  on  masks,  draws  atten- 
tion to  the  fact  that  in  paraphernalia,  as  in  folk-lore,  the  practical 
passes  imperceptibly  into  the  mythical.  <' Savage  mythology  deals 
largely  with  animal  life,  and  savage  drama  is  intimately  associated 
with  savage  mythology."  Among  many  North  American  tribes  the  old 
men  and  women  who  transmit  mythic  lore  are  listened  to  with  great 
interest,  and  as  the  stories  of  the  ancient  god-beasts  are  told,  resort  is 
had  to  dramatic  personification  to  give  zest  and  vigor  to  the  mythic 
tales. 
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PAPERS  RELATING  TO  ANTHROPOLOGY. 

OBSERVATIONS  ON  STONECHIPPING.^ 

By  Qeorgk  Ercol  Sellers,  of  LowUeville,  III, 

When  a  boy,  liviog  among  mechanics,  artists,  and  artisans,  preparing 
for  the  profession  of  civil  and  mechanical  engineer,  it  was  natural  that 
I  should  be  attracted  to  the  studio  with  its  adjoining  workshop  and 
taxidermic  room  of  my  mother's  father,  Charles  Wilson  Peale,  and  his 
sons.  There  was  always  something  new  to  be  learned  there.  He  was 
a  native  of  the  province  of  Maryland,  the  son  of  one  of  the  eariiest 
Episcopal  ministers  who  came  from  England  and  settled  in  that  colony. 
He  always  took  great  interest  in  the  history  and  incidents  connected 
with  the  early  settlement  of  Maryland  and  Virginia.  He  had  a  shelf 
in  his  library  devoted  to  books  and  pamphlets  relating  thereto,  many 
of  which  seemed  to  have  been  sent  from  Europe  to  him,  for  they  bore 
inscriptions  of  "presented  by,"  or  "received  from,''  my  friend.  Sir  J. 
Banks  or  from  Count  Bumford,  and  others.  Among  them  was  a  volume 
of  autograph  letters  from  his  friend  Thomas  Jefferson  on  the  same  sub- 
ject. This  shelf  was  particularly  attractive  to  me,  for  it  always  led  to 
reminiscences  of  the  most  interesting  character  from  my  grandfather. 
On  one  occasion  I  came  across  on  this  library  shelf  a  thin  bound  volume 
of  letters  of  John  Smith  from  the  Virginia  colony.  It  was  a  London  pub- 
lication, and  (if  my  recollection  is  not  at  fault)  comprised  several  pamph- 
lets bound  together.  A  passage  in  one  of  these  letters,  in  describing  an 
Indian  he  had  met  with,  referred  to  the  making  of  stone  implements.  I 
have  not  seen  the  publication  since,  and  cannot  after  a  lapse  of  more 
than  sixty  years  quote  from  it,  but  will  give  the  substance  as  impressed 
on  my  mind.  He  said  in  substance  that  the  Indian  carried  with  him  a 
pouch  filled  with  flakes  of  precious  stones,  and  within  his  mantle,  in  a 
pocket  made  for  the  purpose,  a  small  instrument  made  of  bone  or  horn^ 
that  he  valued  above  all  price  and  would  not  part  with,  and  with  it  he 
deftly  shaped  arrow-points  and  spear-heads  from  or  out  of  the  stone 

*  In  the  sommor  of  1885  Mr.  Sellers  visited  Washington  and  called  npon  Dr.  Ran, 
to  whom  he  gave  an  account  of  his  exi>erience8  in  stone- chipping,  but  dwelling  chiefly 
on  what  he  had  Jieard  from  Mr.  Catlln  concerning  this  subject.  Dr.  Ran,  perceiving 
the  importance  of  Mr.  SeUers's  remarks,  induced  him  to  prepare  the  present  article. 
It  wiU  be  Been  that  the  Indians  of  this  country  resorted  in  stone-chipping  to  methods 
similar  to  those  employed  by  the  Mexicans,  as  related  by  Torquemada  and  Moto- 

Unia. 
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flakes.  On  calling  my  grandfatlier-s  attention  to  this,  he  said  that 
although  there  was  much  truth  in  what  at  the  time  was  written  from 
the  colonies,  some  things  were  highlj  colored  and  had  to  be  sifted 
out  or  taken  with  caution,  and  he  supposed  the  cutting  of  hard  stone 
with  bone  or  horn  was  one  of  these,  and  might  be  set  down  as  one  of 
Smith's  yams.  I  asked  myself  the  question.  What  object  could  he 
have  in  inventing  and  telling  itt  There  must  be  some  foundation.  At 
all  events,  it  made  an  indelible  impression  on  my  mind. 

Most  of  the  arrow-i)oints  found  within  my  reach  in  Philadelphia,  Dela- 
ware, and  Chester  Counties,  Pennsylvania,  were  chipped  from  massive 
quartz,  from  the  opaque  white  to  semi-transparent  and  occasionally 
transparent.  Once,  in  company  with  my  early  preceptors,  Jacob  Pearce 
and  Isaiah  Lukens,  both  well-known  scientists,  on  a  mineralogical  ex- 
cursion, we  came  to  a  place  where  (judging  from  the  quantities  of  flakes 
and  chips)  arrow-points  had  been  made.  After  mo;it  diligent  search 
only  one  perfect  point  was  found,  which  is  still  in  my  possession,  marked 
with  ink  "1818."  There  were  many  broken  ones,  showing  the  difficulty 
in  working  the  material.  Mr.  Lukens  collected  a  quantity  of  the  best 
flakes  to  experiment  with,  and  by  the  strokes  of  a  light  hammer  roughed 
out  one  or  two  very  rude  imitations,  l^o  effort  was  made  by  pressure, 
which  I  cannot  now  understand,  for  at  that  time  I  was  in  the  habit  of 
breaking  off  points  and  trimming  mineral  specimens  (likely  to  be  injured 
by  the  jarring  of  a  hammer  stroke)  by  pressure  with  the  hickory  handle 
of  my  mineral  hammer. 

Maj.  S.  H.  Long,  afterwards  colonel,  who  in  the  latter  part  of  his 
life  succeeded  Col.  John  J.  Abert  as  head  of  the  Topographical  Depart- 
ment of  the  United  States  Army,  whenever  in  Philadelphia,  was  a  fre- 
quent visitor  at  my  father's  house  j  and,  when  preparing  for  his  exx)edi- 
tion  to  the  Eocky  Mountains,  in  which  my  mother's  youngest  brother, 
Titian  K.  Peale,  went  as  assistant  naturalist,  I  saw  him  almost  daily. 
The  subject  of  flaking  and  forming  arrow  and  spear-heads  was  one 
of  frequent  discussion.  My  grandfather,  C.  W.  Peale,  was  at  that  time 
owner  of  the  Philadelphia  Museum,  which  had  for  that  period  a  large 
collection  of  Indian  curiosities,  among  them,  many  collected  by  Lewis 
and  Clark  on  theij*  northwestern  expedition, — and  to  me  the  most  inter- 
esting, was  a  box  of  stone  implements  in  various  stages  of  manufacture, 
evidently  collected  with  the  view  of  illustrating  the  process.  They  were 
never  put  on  exhibition  other  than  in  the  original  package,  the  lid  of  the 
box  only  having  been  removed.  Major  Long's  attention  was  called  to 
these,  and  he  expressed  his  belief  th^t  on  his  expedition  he  would  learn 
the  entire  process,  and  on  his  return  be  able  to  explain  everything  in 
the  Lewis  and  Clark  collection. 

The  expedition  returned,  and,  as  far  as  I  know,  without  any  positive 
information  as  to  the  process  of  making  the  flakes.  Mr.  Peale  said  he 
had  seen  squaws  chipping  flakes  into  small  arrow-points,  holding  the 
flake  in  their  left  hand,  grasped  between  a  piece  of  bent  leather,  and 
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chipping  off  small  flakes  by  pressure,  asing  a  small  pointed  bone  in  the 
right  hand  for  that  parpose.  From  this  it  "was  evident  that  John 
Smith's  story  was  no  myth.  In  my  life-long  intimacy  with  Colonel  Long 
the  snbject  of  the  flaking  operation  has  freqaently  been  one  of  conversa- 
tion, on  my  regretting  that  more  attention  had  not  been  paid  to  it  on 
either  of  his  expeditions.  Knowing  his  pre-eminence  as  a  civil  engineer 
and  his  high  attainments  as  a  mechanic,  I  thought  more  reliable  infor- 
mation woald  have  been  obtained  by  him  and  his  party,  composed  as  it 
was  of  sach  prominent  men  of  science.  He  said  that  flakes  prepared 
for  points  and  other  implements  seemed  to  be  an  object  of  trade  or 
commerce  among  the  Indian  tribes  that  he  came  in  contact  with;  that 
there  were  but  few  places  where  chert  or  quartzite  was  found  of  suffi- 
cient hardness  and  close  and  even  grain  to  flake  weU,  and  at  those 
places  there  were  men  very  expert  at  flaking.  He  had  understood  that 
it  was  mostly  done  by  pressure,  and  rarely  by  blows,  but  he  had  never 
witnessed  the  operation.  He  expressed  his  belief  that  it  was  an  art 
fast  being  lost,  for  he  had  found  among  tribes  who  had  never  seen  a 
white  man  since  the  advent  of  Lewis  and  Clark,  wrought-iron  arrow- 
points  made  in  England  by  the  Birmingham  nailers,  sent  out  as  articles 
of  trade  by  the  fur  companies,  and  that  they  were  preferred  to  the 
stone  points. 

My  early  acquaintance  with  Catlin,  the  artist,  was  in  the  shop  of  Catlin, 
musical  instrument  and  model  maker,  of  Philadelphia.  There  I  knew 
him  as  a  very  expert  and  superior  workman  in  wood  and  ivory.  As  a 
portrait  painter  he  was  not  at  that  time  successful.  He  painted  strong 
likenesses,  but  they  lacked  life-like  coloring.  A  delegation  of  Indians  on 
their  way  to  Washington  gave  him  an  opportunity  to  paint  the  likeness 
of  one  of  the  chiefs.  This  was  exhibited  in  the  Pennsylvania  Academy 
of  Fine  Arts,  and  from  its  novelty  attracted  much  attention  5  in  fact,  it 
was  so  far  a  success  as  to  bring  him  into  notice.  About  tdis  time  I  met 
him  very  frequently  5  his  conversation  always  drifted  on  to  the  great 
value  and  importance  of  preserving  correct  likenesses  of  the  Indians, 
whom  he  believed  to  be  fast  passing  away.  We  all  know  how  well  he 
lived  up  to  this  idea,  devoting  his  life  to  the  work  of  producing  the  col- 
lection of  Indian  portraits  now  in  the  Ifational  Museum. 

On  Mr.  Catlin's  return  from  his  long  sojourn  among  the  Indians,  be- 
lieving that,  as  an  observing  practical  mechanic,  nothing  in  the  way  of 
art  among  them  would  escape  him,  I  took  the  first  opportunity  to  see 
him.  On  my  inquiry  as  to  the  mode  in  practice  of  splitting  the  stone 
into  flakes  for  arrow  and  spear  points,  his  reply  was  by  a  question 
characteristic  of  the  man.  He  asked  if  I  had  forgotten  Dr.  Jones's 
axiom,  *'The  least  possible  momentum  is  greater  than  the  greatest  pos- 
sible pressure.^  This  was  in  allusion  to  a  lecture  on  mechanics  we  had 
together  heard  delivered  by  Dr.  Thomas  P.  Jones  (afterwards  Commis- 
sioner of  Patents).  He  then  added,  '^  That  is  well  understood  by  the 
flake  makers  among  the  Indians,  but  it  will  soon  be  among  the  lost 
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arts,  just  as  the  nests  of  BirmiDgham  brass  battered- ware  kettles,  the 
Yankee  tinware,  and  glass  whisky  bottles  have  already  almost  totally 
destroyed  their  crnde  art  of  pottery  making.  The  rifle  is  taking  the 
plaee  of  the  bow  and  arrow.  For  boys'  practice  and  for  small  game  the 
iron  points  got  from  the  far  traders  are  preferred  to  stone.  A  common 
jack-knife  is  worth  to  them  more  than  all  the  flint  knives  and  saws  ever 
made.'' 

After  expressing  himself  in  this  manner  he  went  on  to  explain  what 
he  had  seen.  He  considered  making  flakes  much  more  of  an  art  than 
the  shaping  them  into  arrow  or  spear  points,  for  a  thoroagh  knowledge 
of  the  nature  of  the  stone  to  be  flaked  was  essential,  as  a  slight  difier- 
ence  in  its  quality  necessitated  a  totally  diflerent  mode  of  treatment 
The  principal  scarce  of  supply  for  what  he  termed  home-made  flakes 
was  the  coarse  gravel  bars. of  the  rivers,  where  large  pebbles  are  found; 
those  most  easily  worked  into  flakes  for  small  arrow-points  were  chalce- 
dony, jasper,  and  agate.  Most  of  the  tribes  had  men  who  were  expert  at 
flaking,  and  who  could  decide  at  sight  the  best  mode  of  working.  Some 
of  these  pebbles  would  split  into  tolerably  good  flakes  by  quick  and 
sharp  blows  striking  on  the  same  point ;  others  would  break  by  a  cross 
fracture  into  two  or  more  pieces ;  these  were  preferred,  as  good  flakes 
could  be  split  from  their  clean  fractured  surface  by  what  Mr.  CatliQ 
called  impuUive  pressurcj  the  tool  used  being  a  shaft  or  stick  of  between 
2  and  3  inches  diameter,  varying  in  length  from  30  inches  to  4  feet,  ac- 
cording to  the  manner  of  using  them.  These  shafts  were 
pointM  with  bone  or  buck-horn,  inserted  in  the  workiug 
end  as  represented  in  Fig.  1,  bound  with  sinews,  or  raw- 
hide thongs,  to  prevent  splitting.  For  some  kinds  of  work 
the  bone  or  horn  tips  were  scraped  to  a  rather  blunt  point, 
others  with  a  slightly  rounded  end  of  about  one-half  inch 
in  diameter.  He  described  various  ways  of  holding  the 
stone  while  the  pressure  was  being  applied.  A  water- 
worn  pebble  broken  transversely  was  commonly  held  by 
being  sufficiently  imbedded  in  hard  earth  to  prevent  its 
slipping  when  held  by  the  foot  as  the  pressure  was  applied. 
Large  blocks  of  obsidian  or  any  easily  flaked  stones  were 
held  between  the  feet  of  the  operator  while  sitting  on  the 
ground,  the  impulsive  pressure  being  given  to  the  tool 
grasped  in  both  hands,  a  cross-piece  on  the  upper  end 
resting  against  his  chest,  the  bone  end  against  the  stone 
in  a  slight  indentation,  previously  prepared,  to  give  the 
proper  angle  and  to  prevent  slipping. 

In  some  cases  the  stone  operated  on  was  secured  be- 
tween two  pieces  or  strips  of  wood  like  the  jaws  of  a  vise, 
bound  together  by  cords  or  thongs  of  rawhide ;  on  these  strips  the  oper- 
ator ,woald  stand  as  he  applied  the  pressure  of  his  weight  by  impulse. 
The  best  flakes,  outside  of  the  home-made^  were  a  subject  of  commerce^ 
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and  came  from  certaiD  localities  where  the  chert  of  the  best  quality  was 
quarried  in  sheets  or  blocks,  as  it  occurs  in  almost  continuous  seams  in 
the  intercalated  limestones  of  the  Goal  Measures.  These  seams  are  mostly 
cracked  or  broken  into  blocks,  that  show  the  nature  of  the  cross  fracture, 
which  is  taken  advantage  of  by  the  operators,  who  seemed  to  liave  re- 
duced the  art  of  flaking  to  almost  an  absolute  science,  with  division  of 
labor;  one  set  of  men  being  expert  in  quarrying  and  selecting  the  stone, 
others  in  preparing  the  blocks  for  the  flaker.  This  was  done  when  the 
blocks  were  nearly  right-angled  at  the  comers,  by  striking  olF  the  comer 
where  the  flaking  was  to  commence,  and,  with  a  properly  directed  blow 
with  a  hard  pebble  stone,  knock  off  of  the  upper  edge  a  small  flake,  mak- 
ing a  seat  for  the  point  of  the  flaking  tool.  Sometimes  these  blows  were 
carried  entirely  across  the  front  upperedge  of  the  block,  making  a  groove 
entirely  across  the  edge,  when  the  first  row  of  flakes  have  been  thrown 
off.  It  is  the  work  of  this  operator  to  prepare  seats  for  a  second  row, 
and  so  on.  What  was  meant  by  almost  absolute  science  was  a  knowledge 
and  skill  that  would  give  the  proper  direction  to  the 
pressure  to  throw  off  the  kind  of  flake  required.  Fig. 
2  represents,  as  nearly  as  I  recollect,  the  rude  sketches 
made  of  the  flaking  tool  used  to  throw  off  massive  flakes, 
when  a  sudden  percussive  pressure  was  required  in  ad- 
dition to  the  impulsive  pressure  the  man  could  give. 
The  staffs  of  these  flaking  tools  were  selected  from  young 
hard- wood  saplings  of  vigorous  growth.  A  lower  branch 
was  utilized,  as  shown  at  a  in  Fig.  2,  to  form  the  crotch 
in  which  the  blow  was  struck.  Another  branch  on  the 
opposite  side,  a,  was  used  to  secure  a  heavy  stone  to 
give  weight  and  increase  the  pressure.  When  the  stone 
to  be  flaked  was  firmly  held,  the  point  adjusted  to  give 
the  pressure  in  the  required  direction,  the  staff  firmly 
grasped,  the  upper  end  against  the  chest  of  the  oper- 
ator, he  would  throw  his  weight  on  it  in  successive 
thrusts,  and  if  the  flake  did  not  fly  off,  a  man  standing 
opposite  would  simultaneously  with  the  thrust  give  a 
sharp  blow  with  a  heavy  club  represented  in  cross- 
section  h  in  Fig^  2,  it  being  so  shaped  that  its  force  is 
downward  close  in  the  crotch.  It  has  been  represented 
to  me  that  a  single  blow  rarely  failed  to  throw  off  the 
flake,  frequently  the  entire  depth  of  the  block  of  stone, 
sometimes  as  much  as  10  or  12  inches.  The  tooth  or 
tusk  of  the  walrus  was  highly  prized  for  tips  of  the  flakers. 

What  I  have  thus  far  written  is  at  second  hand,  being  merely  recollec- 
tions of  conversations  at  various  times  with  the  parties  I  have  referred 
to,  and  more  recently  with  a  man  who  for  over  thirty  years  had  been 
connected  with  a  fur  company,  and  who  had  lived  roost  of  that  time 
among  the  Indians,  and  much  of  it,  as  a  trapper. 
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Wliat  I  now  propose  is  to  give  some  of  my  experimental  practice  in 
flaking  and  working  flint  (chert),  and  (from  a  purely  mechanical  stand- 
point) some  conclusions  drawn  from  a  pretty  extensive  examination  of 
the  waste  and  refuse  as  well  as  finished  and  partly  finished  work  left  in 
the  aboriginal  flint  workshops. 

There  are  many  places  along  the  banks  of  the  Ohio  River  and  its 
tributaries  that  are  not  subject  to  the  annual  overflow,  but  are  still 
below  the  occasional  great  floods,  where  the  flaking  process  has  been 
extensively  carried  on,  and  where  cores  and  waste  chips  are  abundant. 
At  one  of  these  places,  on  the  Kentucky  side  of  the  river,  I  found  a  num- 
ber of  chert  blocks,  as  when  first  brought  from  the  quarry,  from  which 
no  regular  flakes  had  been  split;  some  had  a  single  corner  broken  off  as 
a  starting  point.  On  the  sharp,  right-angled  edge  of  several,  I  found  the 
indentations  left  by  small  flakes,  having  been  knocked  off  evidently  by 
blows,  as  described  by  Gatlin,  as  a  preparation  for  seating  the  flaking 
tool.  Most  of  the  localities  referred  to  are  now  under  cultivation,  bnt 
before  being  cleared  of  timber  and  subjected  to  the  plow,  no  surface  relics 
were  found ;  but  on  the  caving  and  wearing  away  of  the  river  banks, 
as  the  light  earth  washed  away,  many  spear  and  arrow-heads  and  other 
stone  relics  were  left  on  shore.  After  the  land  had  been  cleared  and 
the  plow  had  loosened  the  soil,  one  of  the  great  floods  that  occur  at 
intervals  of  some  fifteen  or  twenty  years,  would  wash  away  the  loose 
soil,  leaving  the  great  flint  workshops  exposed.  It  is  from  the  stores 
of  material  left,  the  cores  or  nuclei  thrown  aside,  caches  of  finished  and 
unfinished  implements  and  flakes,  the  tools  and  wastage,  vast  accn- 
mulations  of  splints,  &c.,  that  we  can,  on  critical  examination,  draw 
tolerably  correct  ideas  of  the  mode  of  working  pursued. 

One  of  these  great  flaking  banks  or  workshops  is  exx)osed  on  the 
northern  bank  of  the  Saline  River  at  its  first  rock  "  ripple,"  about  3  miles 
above  its  junction  with  the  Ohio,  the  general  course  of  the  Saline  being 
from  the  northwest  to  the  southeast.  Above  the  "ripple"  the  stream  is 
only  navigable  during  high  water  of  the  Ohio.  On  its  southern  side 
are  ranges  of  hills  from  its  mouth  to  its  source,  ranging  between  300 
feet  and  400  feet  in  height,  and  on  the  divide  between  the  west  fork  of 
the  Saline  and  Eagle  Creek  they  rise  to  a  height  of  over  800  feet.  .  The 
ridge  is  broken  through  by  the  valleys  of  small  tributaries ;  the  spurs 
from  the  ridge  at  places  terminating  in  rock  bluffs  close  to  the  river,  at 
others  leaving  a  narrow  bottom.  On  the  northern  side  of  the  stream 
the  hills  proper  commence  about  4  miles  above  the  mouth,  leaving  a 
wider  valley  or  bottom  on  that  side ;  the  low  bottom  lands  of  the  Ohio 
extend  nearly  to  the  ripple,  where  commences  what  is  termed  the  second 
bottom  lands  of  the  Ohio,  which  rise  rather  abruptly,  extending  with 
the  river  by  its  windings  at  varying  distance  from  it.  It  is  on  this 
ridge  where  it  is  intersected  by  the  Saline  that  the  coal  company  made 
the  terminus  of  their  railroad  and  shipping  port  of  coal. 

On  my  first  visit,  in  the  fall  of  1853,  this  was  in  dense  forests  with 


OBSEBVATIONS   ON   STONE-CHIPi^INO.  877 

the  exceptioQ  of  a  narrow  strip  along  the  bank  of  the  Saline,  which  had 
been  cleared  for  railroad  coal  dnmp,  saw-mill,  shops,  and  dwellings. 
The  most  of  the  cloatod  portion  was  a  range  of  low  sepulchral  mounds 
crowded  together.  In  cutting  into  them  for  foundations,  small  sized  stone 
cists  were  exposed,  none  over  4  feet  in  length,  with  a  single  exception; 
this  was  (in  excavating  foundations  for  saw-mill  boiler  in  the  side  of 
the  largest  of  the  mounds,)  a  skeleton  at  full  length,  surrounded  by  and 
covered  with  thin  sandstone  slabs,  much  as  the  small  cists  were  formed. 
With  this  skeleton  were  found  two  small  clay  pots,  some  shell  beads, 
a  flint  gun-lock,  barrel,  and  metal  trimmings  of  an  old  English  musket, 
the  stock  BO  decayed  that  it  fell  to  pieces  when  being  taken  out — no 
doubt  a  recent  surface  burial  ^  in  fact,  human  bones  were  found  uear 
the  surface  of  all  these  mounds.  The  small  cists  over  which  they  were 
originally  raised  contained  nothing  but  fragments  of  bones,  teeth,  and 
occasionally  a  stone  celt  and  a  few  flaked  implements.  The  first  in- 
dication of  relics  on  what  has  proved  to  be  a  great  stone  implement 
manufactory  was  in  sinking  a  cistern  on  the  ridge  about  200  yards  from 
the  river.  This  went  through  a  mass  of  flint  chips.  By  the  year  1859 
the  little  clearing  around  the  house  where  the  cistern  was  sunk  had 
joined  with  the  cleared  strip  on  the  river  banks,  making  in  all  a  clearing 
of  some  26  acres.  Heavy  rains  after  the  first  plowing  exposed  some  few 
specimens  of  spear  and  arrow  points ;  the  next  plowing,  a  still  greater 
number.  But  it  was  not  until  the  great  flood  of  the  winter  of  18G2  and 
1863  that  overflowed  this  ridge  some  3  or  4  feet,  with  a  rapid  current, 
that  the  portion  under  cultivation  north  of  the  mounds  on  the  river  bank 
was  denuded,  exposing  over  G  acres  of  what  at  first  appeared  to  be  a  mass 
of  chips  or  stone  rubbish ;  but  amongst  it  were  found  many  hammer 
stones,  celts,  grooved  axes,  cores,  flakes,  almost  innumerable  scrapers, 
and  othier  implements,  pieces  of  broken,  much-decayed  bone,  but  no  x>er- 
fect  bone  implements,  many  tines  of  the  buck  or  stag,  all  of  which  bore 
evidence  of  having  been  scraped  to  a  point.  On  exposure  to  the  air  they 
fell  to  pieces.  Among  this  waste  it  was  rare  to  flnd  fragments  of  rude 
pottery,  though  they  abound  among  the  mounds  near  the  river  bank, 
and  further  north  on  the  same  ridge,  where  burnt  sandstones,  black  earth 
full  of  fragments  of  shells  and  bone,  show  the  site  of  a  settlement — the 
field  being  nothing  but  a  workshop.  The  great  August  flood  of  1875, 
and  the  winter  floods  of  1881, 1882,  and  1883  continued  the  work  of  de- 
nudation until  the  ground  became  unfit  for  cultivation,  and  was  aban- 
doned. The  greatest  number  of  cores,  scattered  flakes,  flnished  and 
unfinished  implements,  are  of  the  chert,  from  a  depression  in  a  ridge  3 
miles  to  the  south-east,  where  there  is  evidence  of  large  quantities  hav- 
ing been  quarried.  I  have  found  a  few  cores  of  the  white  chert  from  Mis- 
souri, and  the  red  and  yellow  jasper  of  Kentucky  and  Tennessee ;  but 
the  flakes  of  these  have  mostly  been  found  in  nests  or  small  caches, 
many  of  which  have  been  exposed,  and  in  every  case  the  flakes  tliey 
contained  were  more  or  less  worked  on  their  edges,  whereas  the  flakos 
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from  the  neighborhood  chert  preserved  their  sharp  edges  as  wlieu  split 
from  the  mass.  These  cache  specimeos  with  their  worked  serrated 
edges  would,  if  foaud  singly,  be  classed  as  saws  or  catting  implements. 
But  here,  where  fonnd  in  mass,  evidently  brought  from  a  distance,  to 
a  place  where  harder  chert  of  a  mnch  better  character  for  catting  im- 
plements abound,  they  tell  a  different  story.  No  two  are  exactly  alike, 
yet  the  work  on  all  is  of  the  same  character,  and  evidently  done  for  the 
same  object.  To  one  discovering  that  object,  they  tell  the  story  clearly, 
as  well  aa  the  mode  of  working,  written  on  stone,  and  better  than  it  can 
DOW  bo  told  either  by  writing  or  illustrations. 

To  make  myself  understood  I  mnst  hare  recourse  to  sketches,  and 
then  will  most  probably  fail  to  make  it  as  clear  to  the  general  reader 
as  these  stone  flakes  do  t«  me.  Let  us  first  look  at  a  flake  as  detached 
from  the  mass,  and  study  its  nature,  presuming  it  to  have  been  flaked 
from  a  stone  that  by  a  hammer  stroke  would  break  with  a  fiDe-grain 
conchoidal  fracture.    Fig.  3  is  a  plan  view  of  the  onter  or  high  side 


of  an  onliuary  flake  intended  for  a  spear  or  arruw-heixl ;  the  shape 
of  this  high  side  depending  ou  the  lines  of  fracture  of  the  previous  tlak- 
iiig.  Fig.  4  is  a  section  through  the  center  of  the  flake  on  the  dotted 
Hue  a  a',  showing  its  flat  side  and  sharp  edges.  Fig.  5  an  edge  view, 
showing  at  its  upper  end  the  angle  of  the  recess  formed,  and  against 
which  the  point  of  the  flaker  had  been  pressed  to  throw  off  the  flake; 
dotted  lines  in  the  cross-section  Fig.  i  show  the  form  of  an  arrow-bead 
on  the  lino  a  a'  that,  the  flake  will  work  into.  The  form  of  the  bead  is 
given  by  dotted  lines  in  Fig.  3.  From  these  it  will  bo  seen  that  the  por- 
tion of  the  flake  to  be  chipped  away  (and  also  the  greatest  portion  of 
the  chipping  to  be  done)  is  from  the  flat  side. 

The  man  who  makes  the  flake  can  at  a  glance  see  what  it  will  best 
produce.  Ilis  flakes  are  for  transportation  j  bulk  and  weight  are  seri- 
ous considerations.  Ilis  practical  eye  tells  him  how  to  reduce  them  into 
the  best  merchantable  form ;  aud  the  greater  number  of  the  flakes  found 
in  the  caches  alluded  to  have  been  so  worked,  and  always  from  the  flat 
side  of  the  flake.  This  could  not  be  accidental.  By  referring  to  theaxis 
line  iu  section  Fig.  4,  the  amount  of  chipping  from  the  flat  side  that 
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lias  to  bo  (lono  will  be  seen.  To  attempt  to  do  this  and  to  throw  off  long 
chips  from  the  sharp  edge  of  the  flake  wonld  prove  a  failure,  as  its 
sharp  edge  would  either  crumble  away  or  it  would  cut  and  injure  the 
|K)iut  of  the  bone  flaker  without  throwing  off  the  desired  chip  or  flake. 
Exi)erience  has  taught  the  operator  the  best  shape  of  edge  to  apply  the 
pressure  to  accomplish  his  object,  and  it  has  also  taught  hini  how  to 
reach  it  in  the  simplest  possible  way.  A  spoon-shaped  hollow  on  the 
top  of  a  flattened  log,  or  even  a  gutter  or  groove  cut  in  it,  furnishes  the 
means  of  holding  the  flake  firmly,  the  raised  or  high  side  placed  in  the 
hollow,  the  flat  side  up ;  with  the  ends  of  the  fingers  of  his  left  hand 
pressed  on  it  he  holds  it  firmly,  while  with  his  right  hand  a  downward 
pressure  is  given  by  the  flaking  tool  which  breaks  off  chips  with  a  fract- 
ure of  about  45  degrees  from  the  flat  surface,  leaving  the  edge  in  the 
best  possible  shape  for  future  work,  and  that  is  the  condition  of  these 
cache  flakes  as  they  are  found. 

In  old  times,  before  the  invention  and  introduction  of  planing  and 
shaping  machines  to  work  metals,  the  first  and  most  important  lesson 
taught  to  the  machinist's  apprentice  was  the  use  of  the  hand-hammer 
and  cold-chisel.  When  an  outer  shell  was  to  be  removed  from  a  metal 
casting  and  its  surface  left  in  condition  to  be  finished  by  file  or  scraper, 
the  smoothness  and  regularity  of  that  surface  was  essential,  not  only 
for  economy  in  working,  but  accuracy  of  the  file  finish.  The  apprentice 
was  taught  to  hold  his  cold-chisel  and  so  direct  the  strokes  of  his  ham- 
mer that  when  a  chip  was  started  the  chisel  should  hold  to  it,  and  not 
be  allowed  to  cut  too  deep  or  slip  and  fly  out,  leaving  a  shape  that  is 
difficult  to  start  a  firesh  cut  without  leaving  ridges  or  cutting  deeper, 
in  either  case  causing  additional  labor  for  the  finisher. 

To  a  practical  mechanic  the  examination  of  such  a  flint  workshop  as 
I  have  described — its  waste  chips  to  the  partly  worked  flakes,  the  roughed 
out  blocks,  and  the  finished  implements — reveal  a  lineof  workmanship 
so  clear  that  it  can  bo  followed  to  the  production  of  the  same  results. 

The  handling  of  the  tool  and  flake  to  form  an  arrow-point  is  as  much 
an  act  requiring  exactness  and  precision  as  the  handling  the  cold-chisel 
and  hammer  is  to*the  machinist.  The  first  chip  thrown  ofi'is  analogous 
to  the  first  starting  work  of  the  cold-chisel ;  it  is  the  text  that  must  be 
adhered  toHo  the  end  of  the  chapter.  Iloldlng  the  flake  in  such  position 
that  commencing  at  what  is  intended  for  the  point  of  the  intended  work, 
the  pressure  with  the  flaking  point  is  brought  to  bear  close  to  the  edge 
of  the  45  degrees  angle  and  at  right  angles  to  it ;  the  result  is  a  flake 
thrown  off  inclining  towards  tho  stem  end  of  the  arrow-point.  In  sec- 
tional sketch  Fig.  4  from  a  to  a'  shows  the  45  degrees  angle  left  by  the 
first  rough  shaping  from  o  to  o'  the  direction  of  the  first  chip  thrown  off. 
The  seat  left  by  this  chip  when  thrown  off  is  concave  on  the  edge  of  the 
flake,  the  advance  comer  of  which  is  the  seating  point  for  the  tool  to 
throw  off  the  next  chip,  which  does  not  entirely  obliterate  the  concave 
of  the  firstivOnd  the  following  chip  leaves  a  serrated  edge,  the  chips  or 
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flakes  being  generally  parallel,  which  is  the  object  of  a  good  workman 
to  make  them.  When  the  flat  side  by  chipping  has  been  rednced  to 
nearly  the  required  form,  its  edges  are  in  the  best  possible  shape  for  chip- 
ping the  opposite  or  high  side,  then  by  alternate  working  from  side  to 
side  the  i)oint  is  finished,  either  leaving  it  with  serrated  edges  or  by  after 
delicate  work  throwing  off  the  points,  leaving  a  smooth,  sharp  edge. 
The  indentations  at  the  base  either  for  barbs  or  for  thongs  to  secure 
the  point  to  its  shaft  are  made  by  direct  down  pressure  of  a  sharp  point 
working  alternately  from  side  to  side,  the  arrow-point  being  held  firmly 
on  its  flat  face.  From  the  narrowness  of  the  cuts  in  some  of  the  speci- 
mens, and  the  thickness  of  the  stone  where  they  terminate,  I  have  in- 
clined to  the  belief  that  at  the  period  they  were  made,  the  aborigines  had 
something  stronger  than  bone  to  operate  with,  as  I  have  never  been  able 
to  imitate  some  of  their  deep,  heavy  cuts  with  it;  but  I  have  succeeded 
by  using  a  copper  point,  which  possesses  all  the  properties  of  the  bone, 
in  holding  to  its  work  without  slipping  and  has  the  strength  for  direct 
thrust  required.  A  soft  iron  or  thoroughly  annealed  steel  point  answers 
even  a  better  purx>ose.  As  yet  no  copper  has  been  found  on  this  flaking 
ground,  though  a  few  copper  beads  and  remnants  of  what  appear  to 
have  been  ornaments  have  been  taken  from  mounds  on  the  ridges  of  the 
Saline,  which  I  think  is  evidence  that  they  had  that  metal  at  the  earliest 
time  work  was  done  on  this  flaking  bank. 

Bryce  Wright  in  his  description  of  the  Scandinavian  knives  or  dag- 
gers refers  to  them  as  being  most  beautifully  dentilled  with  parallel 
flaking  and  serrated  edges.  He  says :  '^  These  knives  or  lances  are  true 
marvels  of  pre-historic  art,  and  show  an  amount  of  skill  and  workman- 
ship which  cannot  be  imitated  in  the  present  age,  the  art  of  fashioning 
them  having  been  entirely  lost."  Sir  John  Lubbock,  on  page  104  of 
"Prehistoric  Times,"  says:  "The  crimping  along  the  edge  of  the  handle 
is  very  curious."  As  to  parallel  flakings  with  serrated  edge,  I  have 
endeavored  to  show  (from  a  mechanical  standpoint)  that  the  refuse 
of  the  great  flint  quarries  points  to  a  mode  of  working  that  must  leave 
the  dentilled  markings  pai-allel,  and  the  edges  worked  from,  serrated. 
What  Lubbock  speaks  of  as  curious  crimping  on  the  edge  of  the  han- 
dles is  bat  the  natural  result  of  the  mode  of  working  I  have  exam- 
ined these  Scandinavian  dagger  handles,  and  find  the  same  appearance 
on  the  blades  of  large-size  broken  piercers,  numbers  of  which  I  have 
found  among  the  rubbish,  picked  up,  examined,  and  thrown  away  as  im- 
perfect specimens.  Some  of  them  have  a  spread,  flat  end  or  handle  of 
over  1^  inch,  with  nearly  square  blades,  evidently  having  been  worked 
by  down  pressure  from  the  edges  corresponding  to  the  spread  end,  these 
45  degrees  flakes  meeting  form  angles  and  produce  the  square.  The 
interlocking  of  the  flakes  at  their  meeting  causes  the  crimped  appear- 
ance, in  some  cases  not  unlike  a  row  of  beads,  very  beautiful,  but  not 
made  with  any  such  view,  but  simply  the  natural  result  of  the  mode  of 
working.  . 
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Here  also  are  foand  massive  flakes  or  chips  of  flue-grained  qaartzite, 
that  teach  another  lesson  to  a  seeking  practical  mechanic,  nosing  about 
among  the  accomulated  refose.  These  flakes  are  often  rough  on  one 
face,  showing  them  to  be  an  outside  scale  from  the  stone;  occasionally, 
fragments  of  large  flat  implements  that  have  been  classed  as  agricult- 
ural (hoes  or  spades).  These  fragments  have  not  been  broken  by  wa^t 
of  skill  in  the  workmen,  but  from  undiscovered  seams  in  the  stone  that 
did  not  show  until  the  outer  surface  was  thrown  oft*.  None  of  these  frag- 
ments show  any  sign  of  use ;  in  fact,  sonie  of  them  ha^  e  not  been  wrought 
to  an  edge.  I  have  several  specimens  of  hoes  from  the  same  ridge  be- 
yond the  settlement  where  it  would  naturally  be  cultivated,  that  from 
their  highly  polished  working  ends  show  long  use.  The  lesson  is  that 
they  are  not  made  from  great  flakes,  but  rather  represent  the  core  from 
which  flakes  have  been  thrown  off.  Finished  hoea  and  spades  frequently 
have  portions  of  natural  stone  partings  that  have  not  been  worked  off, 
and  show  them  to  have  been  worked  from  thin  slabs.  These  slabs  are 
a  metamorphic  thin  bedded  sandstone,  belonging  to  what  our  State 
geologist.  Prof.  A.  II.  Worthen,  calls  the  Chester  group.  They  occur 
near  the  Saline,  about  S  miles  above  the  flaking  ground,  in  an  upheaval 
that  has  brought  them  to  the  surface  with  the  upturned  edges  of  the 
carboniferous  limestone  through  which  the  salt  springs  flow.  This  is 
l)robably  the  source  whence  this  quartzite  was  obtained,  as  slabs  from  1 
inch  to  2  inches  thick  are  found  there;  but  there  are  many  other  locations 
stretching  across  Southern  Illinois  to  the  Mississippi  River  where  they 
also  occur. 

It  is  the  large  agricultural  implements  that  I  refer  to  as  having  been 
made  from  quartzite  slabs,  some  of  which  are  as  much  as  16  inches  long 
by  6  inches  and  7  inches  wide  at  the  spade-blade  end.  There  are  many 
smaller  specimens  of  the  same  form  and  character  that  have  been  regu- 
larly flaked  from  chert,  white  waxy  quartz,  yellow  and  brown  jasper, 
that  do  not  exceed  G  or  7  inches  in  length,  their  working  ends  highly 
polished  by  long  use  in  digging.  It  is  the  large  hoes  and  spades  flaked 
from  quartzite  slabs  that  to  me  are  evidence  of  a  much  higher  degree 
of  intelligence  and  skill  than  the  most  highly-finished  spear  and  arrow 
points  evince.  Take  an  edge  view  of  one  of  these  large  spades,  and 
observe  how  accurately  straight  and  free  from  wind  tlie  edge  has  been 
carried  entirely  around  the  implement,  the  flattening  of  one  side  and 
rounding  the  other ;  then  observe  that  the  long  flat  very  slightly 
depressed  flakes  have  been  thrown  off  at  right  angles  to  the  edge,  even 
to  those  curving  around  its  digging  or  cutting  end,  which  appear  to 
have  radiated  from  a  common  center.  If  these  flakes  have  been  thrown 
off  by  blows  so  struck  and  directed  as  to  preserve  the  cleanly  lined 
edges,  as  the  operator  had  carried  them  in  his  mind,  a  skill  must  have 
been  acquired  that  we  cannot  approach. 

In  all  the  experiments  that  I  haive  tried  with  a  hammer,  whether  of 
stone,  steely  soft  iron,  or  copper,  they  have  failed  to  produce  the  desired 
n.  Mis.  15 56 
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result;  the  scat  of  the  flake  is  more  conchoidal,  shorter  and  deeper  de- 
pressed, whereas  the  direct  percussive  pressure  throws  off  the  shape  of 
flake  that  we  fiud  has  been  done  iu  makiDg  these  spades.  If  this  mode 
has  been  resorted  to,  it  oecessarily  reqnircd  coDsiderable  ingeiiuitj'  in 
devices  for  holding  tho  stone  slab  firmly,  while  the  pressure  was  being 
applied  in  tho  right  direction.  The  wooden  clamp  described  by  Catlin 
may  have  been  used.  The  simplest  device  that  occars  to  me  that  niil 
answer  the  purpose  is  a  block  of  wood  planted  in  the  gronnd,  with  iis 
end  grain  up,  cut  on  top  into  steps,  as  represented  in  sketch,  Fig.  6,  the 


lower  step  having  grooves  parallel  with  the  rise  of  the  upper  Bt«p;  io 
one  of  these  grooves  the  edge  of  the  implement  is  placed,  its  back  rvst- 
iug  against  the  edge  of  the  higher  step,  as  represented  by  the  dotted 
lines  showing  the  form  of  a  spade.  When  in  this  position,  presenting 
tho  proper  angle  to  the  operator,  a  man  holds  it  firmly  while  another 
applies  the  pressure.  A  lower  step,  e,  with  the  back  edge  of  top  are 
hollowed  out  to  receive  the  work,  while  its  lower  end  rests  in  an  inden- 
tation in  the  lower  step.  In  this  manner  a  spade  cau  t>e  firmly  held 
while  its  cutting  end  is  being  flaked.  I  do  not  present  this  as  a  mode 
that  was  practiced,  but  as  a  device  that  answers  the  purpose,  and  I 
judgfe  to  be  within  the  capacity  of  the  ancient  flint-workers,  of  whom 
there  is  nothing  left  but  their  chips  and  finished  work. 

Let  any  one  experiment  with  a  hone  point  in  chipping  flint;  he  will 
soon  discover  the  value  of  a  dry  bone,  a  bono  free  from  grease  that  will 
hold  to  its  work  without  slipping,  a  bone  with  sufhcieut  hardness  to 
resist  abrasion,  a  bone  of  strength  to  bear  the  presanre,  and  he  vrtll 
value  such  a  pointed  bone,  and  will  understand  why,  with  such  a  bone, 
John  Smith's  ancient  arrow-point  maker  "valued  his  ahore  price,  and 
would  notj'articUh  it.^  I  have  been  informed  that  the  modern  Indians 
free  their  flaking- bones  from  grease  by  burjing  them  in  moistened  clay 
and  wood  ashes,  not  unlike  the  common  practice  of  onr  honsewivcs  to 
remove  grease  spots  from  their  kitchen  floors. 

Tho  hunter  or  trapper  described  to  me  a  mode  still  io  practice  among 
the  remote  Indians  of  making  flakes  hy  lever  pressure  combined  with- 
percussion,  that  is  more  philosophical  and  a  hetter  mechanical  arrange- 
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uieiit  lliiiii  by  tlic  usu  of  iilljikiugtitufl',  iia  duscriliuU  hy  Cullin.     Fiymi; 
7  »liowti  tho  iiiuuuer  uf  utiliziug  a  utaudiug  11*06  with  &i)i-«adiiig  i-ooU 


no.  7. 
for  this  parpose ;  n  flattened  root  makex  a  firm  seat  for  the  stone,  a 
notck  cut  into  tlie  body  of  a  tree  tho  fulcrain  for  tho  leverj  either  a 
potuted  6tick  ia  placed  on  tho  point  of  the  stone  where  the  flako  is  to 
bo  split  from  it,  its  upper  end  resting  against  tho  nuder  aide  of  the 
lever,  or  a  bone  or  horn  point  let  into  and  secured  to  the  lorer  takes 
the  place  of  this  stick.  When  the  pressure  is  brought  to  hear,  by  tho 
weight  of  the  operation,  on  the  long  end  of  the  lever,  a  eecond  man 
with  a, stone,  mall,  or  heavy  club  strikes  a  blow  on  the  npper  side  of 
the  lever,  directly  over  the  pointed  stick  or  horn-point,  and  the  flake  is 
thrown  oflf. 

Lubbock,  in  "  Prehistoric  Times,"  illustrated  the  Eskimo  scraper  as 
used  at  the  present  time  in  preparing  skins.  When  we  consider  the 
close  proximity  of  the  flint  woj-kshop  to  the  great  salt  licks  on  the  Eja 
line  Itiver,  the  flowing  salt  springs,  the  deeply  worn  buflalo  paths  still 
to  bo  seen  after  having  been  subject  to  the  destructive  work  of  cultiva- 
tion by  the  plow  for  more  than  a  generation,  where  skins  by  the  thou 
sands  must  have  been  dressed,  it  is  not  surprising  that  the  many  chert 
dakos  that  have  been  split  off  with  too  great  a  curvature  of  their  flat 
side  in  their  length  to  admit  of  being  chipped  into  arrow-points  should 
have  been  utilized  for  scrapers,  many  of  which  are  the  exact /ac  simite 
of  what  Lubbock  has  illustrated  as  the  Eskimo  and  others  of  the  Euro- 
I>ean  type,  of  which  he  says : 

"  It  is  curious,  that  while  these  spoon-shaped  scrapers  are  so  common 
in  Europe,  they  are  very  rare,  if  indeed  they  occur  at  all,  in  North  Am- 
erica south  of  the  Eskimo  regiou.'' 

I  think  it  most  probable  from  their  close  resemblance  to  refuse  flakes 
and  chips  they  were  overlooked  by  oar!y  collectors.  In  the  great  game 
districts  of  the  West,  both  in  flint  workshops  and  among  the  waste  of 
Indian  settlements,  they  are  much  more  abundant  thau  arrow-heads, 
or  any  other  implements,  with  the  exception  of  the  small  flint  knives. 
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It  is  also  in  tlieso  game  districts  tliat  wliat  is  knowu  as  tlio  **  Iwvtl- 
edgo  arrow- points  "  are  found,  that  bave  been  a  Bnliject  of  iimcli  discas- 
sion  as  to  tlieir  use.  Foster  says  of  tlie  one  lie  Las  illustrated:  "Tlte 
specimen  represented  is  from  Professor  Cox's  collection ,  and  tbe  t  wocdges 
aro  symmetrically  beveled,  as  if  to  give  it  a  rotary  motion."  I  bave  met 
many  others  that  accept  this  idea,  nnmiudful  of  the  fact  that  a  ship  is 
not  steered  at  its  stem,  but  by  the  rudder,  at  its  stern,  and  an  arrov  is 
not  directed  or  held  to  its  course  by  its  point,  but  by  the  feather  at  tbe 
butt  end  of  its  shaft;  and  if  a  rotary  motion  was  required  it  would  iiati!- 
rally  be  given  by  placing  the  feathers  spirally  around  tbe  ^haft.  Tlic 
broat  flat  sides  of  these  beveled  points  would  ncuti-alize  any  effect  from 
the  short  bevels  in  passing  through  the  air, 

I  have  heard  it  urged  that  tbey  were  reamers,  aud  that  the  ouiform  bevel 
being  in  one  direction,  to  cut  as  reamers  they  would  have  to  be  turned  lo 
the  left,  or,  as  our  workmen  say,  "against  the  sun."  From  this  it  Las 
been  argued  tbat  the  people  who  used  them  belonged  to  a  left-handed 
race.  The  direction  aud  uniformity  in  the  bevels  is  to  me  evidence  of 
exactly  the  reverse.  Among  all  the  points  we  find  they  are  the  simplest 
and  casiestjo  form  by  cbippiug  when  laid  on  their  fat.  Xotbingbuttbe 
down  pressure  of  flaker  is  required  to  separate  a  chip  from  a  flat  at  u 
45-degree  angle.  Suppose  a  flake  tbat  had  been  roughly  shaped  held 
flat  on  a  block  of  wood  by  the  fingers  of  tbe  left  hand,  tbe  tool  in  tbe 
right  luind  chipping  from  the  point  to  tlte  broad  end  by  direct  dovn 
pressure ;  then  by  turning  the  flake  over  aud  working  the  other  edge 
iu  the  same  manner,  we  have  in  a  center  cross-section  a  form  resemb- 
ling a  loug-stretched  rhomboid  with  sharp  cutting  serrated  edges  at 
tho  acute  angles. 

Colonel  Long  said  that  2  inches  was  the  greatest  length  of  stoue 
arrowheads  that  he  found  in  use  among  the  Indians;  that  all  looger 
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not  used  for  ja\  elm  and  spear  heads  wei-o  strongly  halted  aud  used  a* 
cutting  implements.  This  was  couflrmed  by  Catliu.  It  is  more  where 
aud  under  what  circumstances  we  fiud  a  stoue  tool  than  tbe  tool  itself 
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tJiat  teaches  its  probable  use.  lu  tbe  case  of  tlie  bevel-edged  poiuts, 
all  I  have  found  bate  beeu  amoDg  waste  where  the  users  have  lived, 
done  their  cooking  and  skin-dressing  j  and  these  were  always  associated 
with  broken  bones,  mascle  shells,  fragments  of  jiottery,  liiut  knives, 
scrapers,  &c.,ucver8cattcied as  if  lost  in  hantiiig,aj4  we  find  arrow-heads. 
One  peculiarity  of  the  bevel  |>oint  is  its  strong,  massive  shank  to  secnro 
it  toaBbaftorhaudlc.   ThiaisshowuinFigs.8andO,withtheircross-sec- 


b  b-i 


tionsonthedottod  lines;  they  are  both  of  very  dark,  hard  cliert.  Fig,  10  is 
from  Eath  County,  Kentucky,  nenr  the  Upper  lilnc  Lick;  it  isof  l)€anti- 
fidly  striped  jasjicr ;  two  sections  are  given  to  show  the  great  thickness 
to  give  strength  to  the  cutting-edges  Fig.  11,  yellow  jasper;  the  want 
of  symmetry  in  form  is  most  probably  the  result  of  sharpening  by  fresh 
flaking.   Fig.  12,  a  beautiful  specimen  of  workmanship,  showing  a  differ- 


«a^>«-  • 


.,<-><,•- 


Fio.  10.  Flo.  II.  no.  13. 

eat  mode  of  attachment  to  a  handle.  All  the  above  are  drawn  full  size. 
In  a  small  cache  of  loaf-shaped  implements  were  found  six  of  the  bevel- 
edged  points,  all  broken  o£f  at  the  shank  iu  precisely  the  same  mauner, — 
pretty  conclusive  evidence  of  hard  sor^-ice,  and  probably  brought  to 
the  workshop  to  have  new  shanks  formed  and  to  be  re-hafted. 
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The  only  effort  at  drilling  or  piercing  that  I  have  found  among  the 
rubbish  is  a  piece  of  yellow  fluorspar  2  inches  long,  roughly  ronnded  to 
1|  inches  diameter ;  in  one  end  a  hole  one-fourth  inch  in  diameter  has 
been  drilled  three-fourths  inch  deep ;  at  the  other  end,  a  hole  one-eighth 
inch  diameter  and  only  one-fourth  inch  deep.  Many  i)ierced  implements 
have  been  found  at  or  near  dwelling  sites  associated  with  this  flint  man- 
ufactory, such  as  banner  stones  split  through  the  drilled  eye;  some  split 
fragments  of  tubes  of  great  length,  made  out  of  hard  schistose  slate. 

Among  the  waste  are  pieces  of  specular  iron  ore  from  Missouri,  in  ev- 
idence that  it  was  worked  here,  probably  into  axes  and  weights  or  plumb- 
bobs.  There  is  also  evidence  that  argillaceous  iron  ore,  the  clay  iron 
stone  or  carbonates  of  the  coal  measures,  was  a  material  extensively 
used.  From  the  various  forms  of  much  oxidized  pieces  that  I  have  found 
that  will  not  bear  handling,  they  appear  to  have  been  cutting  or  carving: 
tools,  probably  used  in  the  manufactories ;  though  axes  and  celts  made 
from  this  material  are  occasionally  found  in  the  vicinity  of  the  salt  licks, 
always  deeply  oxidized,  peeling  off  in  flakes  that  conform  to  the  origi- 
nal form  of  the  implement. 

Many  scooped  or  hollowed  out  blocks  of  sandstone  or  large  flattish 
river  bowlders,  mostly  sunk  on  both  sides,  that  are  classed  as  mortars 
for  crushing  corn,  and  with  them  crushing  stones  and  pestles,  have  been 
plowed  up  on  this  flaking  ground,  but  they  are  much  more  abundant  on 
the  dwelling  portion  of  the  ridge;  also  river  pebbles  partly  pecked  to 
an  edge  for  celts,  some  of  them  roughly  grooved  for  axes ;  but  what 
surprised  me  most  was  the  great  number  of  what  have  been  called 
cup-stones,  by  some  nut-stones.  These  are  frequently  found  scattered 
over  Southern  Illinois  and  Western  Kentucky,  and  occasionally  on  all 
the  tributaries  of  the  Mississippi.  But  here  they  are  found  in  mass. 
Wben  the  ground  was  first  put  under  cultivation  none  were  seen, 
and  it  was  not  until  the  great  denuding  floods  had  passed  over  it  that 
they  were  exposed.  On  finding,  just  above  the  surface  of  the  ground, 
the  face  of  a  fine  specimen  that  showed  a  number  of  cups,  I  loosened 
and  turned  it  over  to  examine  the  cups  on  the  under  side,  and  found  it 
was  lying  on  top  of  another.  With  pick  and  spade  I  soon  exposed  a 
group  or  pile  of  over  twenty,  and  with  them  a  number  of  slabs  of  the  same 
sandstone  that  showed  marks  of  having  been  used  as  rub  or  grind- 
stones, all  from  the  millstone-grit  series  from  the  bluflGs  on  the  opposite 
side  of  the  Saline.  Further  research  developed  a  number  of  such  piles, 
Komo  only  having  the  cup-like  indentations,  as  illustrated  at  page  40  of 
Ko.  287  of  the  Smithsonian  Contributions  to  Knowledge  j  others  having 
a  center  depression  of  from  4  to  6  inches  in  diameter,  similar  to  the  rude 
mortars  with  the  cups  irregularly  arranged  around  them.  Subsequent 
overflows  exposed  many  scattered  over  the  entire  flaking  ground;  they 
varied  in  size  from  large  pebbles  with  a  single  cup  on  opposite  sides, 
known  to  the  early  settlers  as  having  been  used  by  the  Indians  as  nut- 
stones,  up  to  massive  slabs,  having  from  two  up  to  eight  and  ten  cups 
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on  a  side,  some  too  heavy  for  me  to  lift  into  my  wagon  withoat  assist- 
ance (the  largest  I  have  seen  was  taken  from  near  the  center  of  a  large 
monnd  in  Bath  County,  Kentucky;  it  had  twenty-seven  cups  one  side 
and  a  greater  number  on  the  other).  Many  have  been  carried  away  from 
the  flaking  ground  and  used  as  cornerstones  for  log  cabins  or  built  into 
hearths  and  ftre-backs  to  their  wooden  curb  fireplaces,  with  their  stick- 
andclay  daubed  chimneys.  So  many  being  found  where  the  manu- 
facturing of  stone  implements  has  been  so  extensively  carried  on  is 
suggestive  to  a  mechanic  that  they  were  either  made  on  the  ground  and 
kept  on  hand  for  sale,  or  they  were  tools  in  some  way  used  in  their 
works.  That  they  were  newly  made  can  hardly  be  the  case,  for  very  fre- 
quently one  cup  has  been  worn  into  another.  This,  considering  their 
sharp  grit,  rather  points  to  some  grinding  process.  Had  they  been 
for  paint  receptacles  or  pallets,  we  would  expect  to  find  them  at  dwell- 
ing places  (where  the  Indians  would  naturally  do  their  dressing  and 
painting),  and  not  in  their  workshops. 

On  the  opposite  side  of  the  Saline  Eiver,  due  south  of  the  flaking 
bank,  a  spur  from  the  main  ridge  terminates  abruptly  by  a  very  steep 
descent  to  the  bottom  lands,  which  at  this  point  have  a  breadth  of  about 
50  yards ;  at  the  foot  of  thi3  bluff  are  masses  of  sandstone ;  they  also 
project  out  of  the  steepest  portion  of  the  earth  (at  a  time  long  past  about 
100  feet  high),  from  the  top  of  which  the  ascent  is  gradual  to  the  crown 
of  the  ridge,  forming  a  beautifid  inclined  plateau  extending  with  the 
ridge  until  it  is  lost  by  steep  inclines  into  the  valley  of  the  Little  Sa- 
line, a  small  tributary  that  has  cut  through  the  ridge  and  falls  into  the 
Saline  H  miles  above  its  junction  with  the  Ohio,  and  midway  between 
its  mouth  and  the  first  ripple.  This  plateau,  when  I  first  saw  it,  in  1854, 
was  covered  with  heavy  timber,  many  trees  being  from  5  feet  to  6  feet 
in  diameter.  The  broad  valley  of  the  Little  Saline  had  some  portions 
that  are  above  the  ordinary  overflows  cleared  and  under  cultivation  as 
early  as  1834.  The  slope  from  the  ridge  to  the  Saline,  including  its 
bottom  lands,  have  been  under  process  of  clearing  since  1859.  After 
the  plow  had  loosened  the  soil,  and  it  had  been  washed  by  the  rains, 
both  the  slope  and  thebottoms  have  been  rich  in  stone  relics,  the  bot- 
toms— ^particularly,  in  the  agricultural  implements  of  the  Mound  Builders. 
Climbing  the  steep  directly  opposite  the  flaking  bank,  chips  of  chert  are 
found  mixed  through  all  the  soil  that  has  been  worked  from  above, 
changing  the  rock  bluff  into  the  present  steep  incline,  on  the  top  of 
which  on  its  turn  from  the  steep  to  the  gradual  slope,  another  flaking 
place  has  been  exposed.  There  within  a  space  of  two  acres  and  not 
over  an  hour's  tramp,  on  the  fresh-plowed  earth,  I  found  scattered  over 
twenty  specimens  of  the  cup-stones,  which  I  collected  and  piled  in  a  heap. 
This  is  another  instance  of  their  having  been  left  among  the  offal  of  a 

workshop. 

In  the  valley  formed  by  the  junction  of  the  Big  and  Little  Saline,  oc- 
cur extensive  earth-works,  long  walls,  mounds,  &c.    The  largest  of  the 
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monnds  has  a  height  of  25  feet,  length  of  base  225  feet,  and  width  of 
175  feet ;  its  oval,  tmncated  top  is  about  35  by  70  feet ;  its  direction 
lengthwise  is  north  12  degrees  west ;  it  has  a  graded  way  on  the  east 
side,  and  was  originally  faced  with  stone ;  over  one  hundred  wagon- 
loads  have  been  taken  from  it  and  used  in  walling  drains. 

The  earth-work  and  mounds  extend  on  to  the  ridge  to  within  one- 
fourth  of  a  mile  of  the  flaking  ground  on  the  bluff,  thus  connecting  all 
these  works.  On  the  spurs  near  the  Sabine  are  cemeteries  and  sepul- 
chral mounds,  from  which  many  human  bones  have  been  turned  out  by 
the  plow.  I  have  opened  several  of  the  mounds,  one  of  which,  from  a 
mechanical  point  of  view,  possessed  great  interest,  for  the  primary  inter- 
ment over  which  it  was  raised  was  that  of  a  worker  in  stone ;  and  who 
knows  but  he  may  have  been  at  a  time  the  master  mechanic  orchief  super- 
intendent of  the  great  flint  works  T  The  center  of  his  mound  was  paved 
with  the  valves  of  the  muscle  shells  of  the  Sabine,  laid  on  the  levelled 
surface  of  the  natural  soil  in  concentric  rings,  with  the  convex  sides  up. 
This  shell  pavement  was  about  7  feet  in  diameter;  on  its  center  was  a 
pillow  composed  of  twenty-seven  pebble  rub-stones  of  various  grit  and 
differently  shaped  edges.  On  these  the  skull  was  laid  on  its  side ;  it  was 
far  gone  in  decay  and  crushed  out  of  shape;  the  teeth  much  worn;  the 
position  of  the  large  bones  that  escaped  decay  showed  the  man  had  been 
bent,  bringing  his  knees  near  his  chin,  and  laid  on  his  side.  He  was  a  man 
of  massive  frame;  the  femur  measured  19  inches  and  the  tibia  15^  inches 
long.  Close  to  the  crown  of  his  head  stood  a  rude  clay  vessel,  badly 
broken;  in  front  of  the  skull,  on  the  rub  stone  pillow,  a  gorget^  finished 
with  the  exception  of  drilling  hole  for  suspending  it,  on  which  lay  a 
plumb-bob,  a  stag's  tine  scraped  to  a  point;  this  broke  to  pieces  on 
removing  it.  There  were  some  bone  splints,  two  canine  teeth  of  a 
wolf,  some  pieces  of  galena,  one  crystal  of  mica  one-half  inch  thick  (the 
plates  had  not  been  parted),  a  few  chert  flakes,  and  a  single  finished 
arrow-point:  on  the  shell  fioor  of  the  mound,  near  its  outer  edge,  one 
of  the  mysterious  cup-stones,  with  three  cups  on  one  side  and  four  on 
the  other.  I  could  not  see  that  it  had  been  placed  with  any  reference  to 
the  center  skeleton,  but  close  to  it,  on  the  shell  floor,  lay  a  small-sized 
skull  in  a  better  state  of  preservation  than  the  central  one.  A  large  hole 
in  the  back  of  it  showed  it  had  been  crushed  in,  the  broken  portions 
either  having  been  removed  or  decayed.  Close  to  it  lay  the  deadly 
slingstone,  of  roughly  shaped  chert.  The  decayed  and  broken  bones 
of  this  skeleton  had  been  thrown  out  in  removing  the  earth  fit)m  the 
shell  floor,  so  that  its  i)Osition  could  not  be  accurately  ascertainedi 
though  from  portions  of  bone  still  remaining  after  the  skull  was  dis- 
covered it  was  evident  that  the  entire  skeleton  lay  on  the  shell  floor, 
and  close  to  the  central  one,  and  was  no  doubt  a  primary  interment. 

Among  these  earth-works,  where  the  densest  aboriginal  x)opulation 
have  left  their  marks,  stands  a  farm  house  {ind  its  outbuildings,  with 
its  garden  on  a  pro-historic  cemetery.    From  this  point  radiated  the 
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early  clearing  and  cultivation  that  lias  been  most  destructive  to  the 
long  wall  earthworks,  and  was  the  place  of  all  others  where  I  ex- 
pected to  Und  the  cup-stones.  The  single-pit  nut-stones  and  indented 
hammer-stones  wore  plenty,  and  also  the  rude  mortars,  but  the  cup- 
stones  were  comparatively  few. 

An  aged  farmer,  whose  father  with  his  family  emigrated  from  Virginia 
into  this  section  when  it  was  Indian  territory,  and  who  as  a  boy  worked 
at  the  early  salt  works,  tells  me  that  the  Indians  then  here  used  the  sin 
glc-pit  nut-stones,  but  they  did  not  know  anything  about  the  cnp-stones. 
He  asked  me  if  I  could  divine  any  use  for  them.  On  my  suggesting 
grinding  he  said  I  was  wrong  and  that  he  could  teU  me  their  use.  I 
will  now  give  his  explanation  as  near  as  I  can  in  his  own  language. 
He  said :  "  If  you  want  to  see  them  in  daily  use,  go  to  Patagonia,  and  you 
can  any  day  see  a  lot  of  women  squatting  around  one  of  these  stones 
spinning  yam  and  talking  scandal.  You  see,  they  strip  and  singe  the 
hair  off  of  a  piece  of  raw  hide,  lay  it  on  the  stone  with  the  flesh  side  up ; 
they  then  squeeze  it  into  the  cup  holes  and  put  something  on  to  hold  it 
while  it  dries.  Then  you  see  every  cup  makes  a  step  for  the  foot  of  a 
spindle  to  rest  in,  and  holds  just  enough  grease  in  it  to  make  the  spindle 
run  slick;  and,  depend  on  it,  that  is  the  way  the  thread  was  spun  here 
to  weave  the  cloth  that  has  left  its  impressions  on  the  pieces  of  the  old 
clay  salt-pans.  You  know  that  our  Indians  did  not  know  anything  about 
them,  or  of  salt  either,  for  that  matter;  so  how  could  they  know  what 
these  stones  were  uspd  fori"  I  understood  him  to  say  that  when  a  boy 
he  learned  this  from  a  Pacific  whaler,  who  drifted  to  the  salt  works, 
and  who  related  that  on  one  occasion  the  vessel  he  was  on  laid  up  for 
some  time  in  the  Straits  of  Magellan,  and  that  he  then  saw  the  Patago- 
nian  women  using  just  such  stones  as  steps  for  their  spindles. 

If  that  could  have  been  the  use  of  those  that  are  so  abundant  here, 
we  should  expect  to  find  them  where  the  women  dwell  rather  than  at 
the  flint  workshops,  the  same  reasoning  applying  to  their  use  as  paint 
pallets.  If  used  for  either  of  these  purposes,  why  do  we  find  the  cup 
depressions  on  both  sides,  and  many  of  the  cups  of  various  size,  some 
just  started  and  others  worn  one  into  another  T 

From  the  fact  of  the  upper  stone  of  the  piles  as  they  were  left  on  the 
flaking  ground  being  covered  with  such  a  depth  of  vegetable  mold  as 
not  to  have  been  discovered  until  after  cultivation  and  exposure  by  the 
denuding  floods,  the  finding  one  in  the  mound  with  the  decayed  skele- 
ton of  a  stone- worker,  the  one  I  have  before  referred  to  as  having  been 
found  near  the  center  of  a  large  mound  in  Kentucky,  leaves  little  room 
to  doubt  of  their  having  been,  as  well  as  the  primeval  workshops,  coe- 
val with  the  earth-works  and  their  associated  mounds. 

There  are  other  evidences  of  great  antiquity  in  the  condition  of  many 
of  the  granite  and  porphyry  implements  being  honeycombed  by  the 
disintegration  of  their  feldspar,  leaving  the  silicious  portions  rough 


890         PAPERS  RELATINa  TO  ANTHROPOLOGY. 

and  projocting.    Celts  and  fleslicrs  made  of  the  carboniferons  limestones 
have  the  silex  skeletons  of  their  fossils  sharp  and  clearly  marked. 

From  the  location  at  the  first  ripple  of  the  Sabine  as  a  fishing  poiut^ 
the  proximity  of  the  salt-licks  for  the  larger  game,  no  doubt  the  place 
was  frequented,  if  not  permanently  occupied,  by  the  last  of  the  Indians 
in  this  section,  who  have  left  their  stone  implements  scattered  broa<l- 
cast  over  the  country.  They  had  lost  value  by  the  introduction  of  the 
nailers  iron  x>oints,  the  rifle,  knives,  and  the  usual  stock  of  the  Indian 
trader.  Had  not  this  paper  extended  far  beyond  my  original  intent, 
I  could  give  an  accumulation  of  evidence  of  the  rapid  decline  in  the  art 
of  flaking  stone. 

From  a  mechanical  stand-x>oint,  it  is  hard,  if  not  impossible,  to  recon- 
cile the  accepted  evolution  of  works  of  the  stone  age  from  flaked  to 
ground  and  x>olished  implements.  It  is  true  that  specimens  are  found 
in  all  stages  of  progress  from  rough  flake  to  polished  implements  in 
America  as  well  as  in  Europe.  But  here  in  America,  where  the  true  flint 
is  absent,  a  greater  range  of  stone  has  been  resorted  to,  and  what  we 
find  flaked  and  afterwards  ground  and  polished  are  mostly  cutting  tpols, 
such  as  chisels,  gouges,  &c.,  of  chert,  jasper,  or  fine-grained  quartzite 
that  wiU  maintain  a  keen  cutting.edge. 

For  axes,  either  plain  or  grooved,  the  water-  worn  pebbles  of  greenstone, 
granite,  or  porphyry  have  mostly  been  selected.  For  fleshers,  softer 
stones  are  common,  such  as  limestone  of  various  qualities,  steatite,  oc- 
casionally cannel  coal,  and  the  harder  shales  of  the  coal  measures  have 
been  used  for  these  wedge-shaped  implements.  But  let  the  material  be 
what  it  may,  the  pecking  with  a  hard  stone  on  a  water- worn  pebble,  often 
found  nearly  of  the  required  shape,  to  modify  and  bring  it  to  a  cutting- 
edge  ready  for  grinding,  by  simply  rubbing  with  sand  and  water  on  a 
flat  stone,  only  required  labor,  patience,  and  perseverance,  but  not  the 
knowledge  and  skill  requisite  to  split  off  the  flakes,  nor  the  judgment, 
steady  hand,  and  correct  eye  to  shape  them  Into  the  exquisitely  sym- 
metrical forms  we  find  them. 

I  am  not  writing  on  or  questioning  the  evidence  of  the  antiquity  of 
man,  but  simply  on  the  instruments  and  tools  he  would  naturally  resort 
to,  in  his  primitive  state,  to  sustain  life  when  depending  for  food,  on 
the  waters  for  fish,  the  earth  for  fruits,  seeds,  nuts,  and  roots,  and  on 
the  chase  for  animals,  not  only  for  food,  but,  what  was  most  esscutiid 
for  his  comfort,  skins  for  clothing,  sinews,  bone,  and  horn  for  innumer- 
able uses#  With  the  aid  of  a  sharpened  pebble  (stone  ax)  he  could  at- 
tack a  forest  tree,  and  by  the  aid  of  fire  shape  its  wood  to  his  uses. 
Most  probably  scraping  came  in  advance  of  cutting,  and  what  could  Ite 
better  adapted  for  this  purpose  than  the  sharp  edges  of  fractured  flint 
pebbles  T 

With  the  wooden  bow  and  arrow  arose  the  necessity  for  an  arrow- 
point  harder  than  wood.  If  bone  was  used,  the  pebble  scraper  was  es- 
sential.   The  river  drift  or  gravel  bars,  when  subjected  to  the  grinding 
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and  crushing  action  of  drift- logs  or  rolling  bowlders,  would  furnisli  many 
suggestive  forms  and  shapes  that  a  little  ingenuity  would  apply,  and 
out  of  which  would  naturally  gi'ow  the  art  of  flaking. 

The  streets  of  Paduoah,  Ky.,  are  paved  with  partly  rounded,  angular, 
silicious  gravel,  mostly  of  jasper.  Seeing  heaps  of  this  ready  for  spread- 
ing, I  was  struck  by  the  many  forms,  mostly  highly  water  polished,  that 
if  found  on  a  flaking  ground  would  pass  for  refuse  flakes  and  rubbish 
left  by  the  workmen. 

On  inquiry  I  was  informed  that  this  coarse  gravel  was  from  banks 
on  the  Tennessee  River  above  the  ordinary  overflows.  I  selected  many 
forms  that  any  archaeologist  would  pronounce  to  be  the  work  of  man. 

A  heavy  wagon,  loaded,  with  hogsheads  of  tobacco,  drawn  by  five  or 
six  yoke  of  oxen,  passed  over  the  tresh-spread  gravel  with  a  sharp, 
crushing,  grinding  sound.  On  examining  the  wheel  tracks  I  wa«  sur- 
prised to  find  the  slight  impression  the  iron  tire  had  made  on  the  sur- 
face stones.  They  had  been  pressed  aside  from  the  wheels,  leaving  a 
slight  rut,  those  under  the  wheels  compressed  together,  but  very  little 
broken ;  not  sufficient  to  account  for  the  shai-p,  crackling  noise  made  b.s 
the  wagon-wheels  passed  over  them .  On  examining  the  effect  from  the 
tread  of  the  wheels  to  the  old  road-bed,  a  depth  of  about  C  inches,  I 
found  most  of  the  larger  gravel  stones  under  the  top  layer  split,  some  into 
flakes,  the  fractures  in  various  directions,  some  crossing  others.  This 
spread  from  the  width  of  the  wheel-tires  to  about  three  times  as  wide 
on  the  old  road-bed.  Many  of  the  fresh  fractures  presented  the  forms 
and  appearance  of  genuine  cores,  and  would  be  mistaken  for  the  work 
of  man.  It  was  a  beautiful  illustration  of  the  effect  of  pressure  on  small 
points  of  contact.  Our  lady  friends,  often  inveterate  iced-tea  drinkers, 
when  they  find  a  lump  of  ice  too  large  for  their  glass,  will,  with  a  com- 
mon toilet-pin  between  thumb  and  finger,  press  its  point  into  the  ice,  tap 
its  head  with  the  handle  of  a  case-knife,  or  give  it  a  click  with  a  thimble. 
The  cohesion  is  destroyed  and  the  ice  splits  with  just  such  a  fracture 
as  is  made  by  impulsive  point  pressure  on  the  more  tenacious  and  re- 
factory  chert. 

These  Paducah  observations  led  to  con  siderable  investigation  as  to 
the  action  of  lodged  drift-logs  on  gravel-bars,  and  finally  to  an  experi- 
ment that  I  should  recommend  the  Smithsonian  Institution  to  try  on 
more  extensive  scale  than  I  was  able  to. 

I  filled  a  metal  cylinder  with  pebbles  of  various  sizes  and  shapes, 
brought  a  pressure  by  a  screw  on  them  through  a  plunger;  immediately 
a  crepitating  sound  was  heard,  which  as  the  pressure  increased  became 
sharper  and  louder,  at  times  almost  explosive,  as  the  interstices  became 
filled  with  broken  fragments,  producing  side  pressure  and  cross  fract- 
ures. The  sound  became  more  confused  and  died  away.  On  emptying 
the  cylinder,  the  result  was  many  representations  of  the  rude  imple- 
ments found  in  the  drift. 
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COPPER  IMPLEMENTS  FROM  BAYFIELD,  WISCONSIN. 

By  Colonel  Charles  Whittlesey,  o/ CZetcZand,  Ohio, 

In  grading  the  streets  of  Bayfield,  Wis.,  about  the  year  1864,  the 
workmen  found  a  copper  implement  in  the  gravel.  The  accompanying 
figure,  one-half  the  natural  ^ize,  will  give  some  idea  of  the  shape  and 

character  of  the  specimen  (Figure  1).  A 
is  an  upright  outline  or  elevation,  with 
the  concave  surface  toward  the  rear.  B 
is  a  top  view  or  plan  of  the  implement 
as  seen  from  above,  and  C  a  vertical  or 
longitudinal  section  through  the  middle 
at  the  dotted  line  c  d.  The  irregular 
space  e  e  shows  a  flaw  in  the  metal. 

Several  have  been  found  elsewhere  in 
the  CJnited  States  and  Canada  of  about 
the  same  outline,  but  generally  the  blade 
or  flat  part  is  much  larger  in  proportion 
to  the  shank  or  socket.  Where  the  two 
parts  are  equal  they  are  reganled  as 
spades.  One  de^ribed  by  Mr,  Squier  in 
"Ancient  Monuments,"  taken  from  a  sepulchral  deposit  near  Brook ville, 
Canada,  is  about  10  inches  in  length.  It  could  be  used  in  digging  by 
inserting  a  handle  several  feet  in  length,  with  a  notch  or  ofiTset  for  the 
foot  near  the  bottom. 

Those  with  the  short  bit  may  have  been  spades  worn  out  by  use. 
Their  edges  are  generally  sharp,  as  though  they  had  been  used  to  cut 
wood  or  some  other  hard  substance.  After  they  were  well  worn  as 
spades  they  could  be  turned  into  an  adze  by  inserting  a  crotch,  with 
the  plane  of  the  blade  at  right  angle  with  the  plane  of  the  handle,  or 
into  an  ax  by  making  the  planes  coincide. 

Tound^  in  /Sfff  an^  Pres^uo  Jsl.  tme.  of.  tht-  Apostle. 
Groi^  JtolK  Superior '»  on  t/u^  Siuihce, 


Seciiony  o^  b,  &. 


Sectiwh  fU  a..  (V. 


Ccfpper  Jiitife  frxjni  Jia^/veld.  IViscoTisi/tk 


Fio.  2. 


Figure  2  represents  a  copper  knife  (half-size)  found  on  Presqne  Isle, 
one  of  the  Apostle  Group  of  Lake  Superior,  in  186G.     It  was  lying  on 
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the  surface  of  the  grouud,  and  is  now  in  the  possession  of  Mrs.  E.  M. 
Haywood,  of  Bayfield,  Wis.  The  thickness  near  the  ends  is  shown  by 
the  cross-sections  at  a  a  and  at  hh. 


Seci^ony  €tC    cc.  a^. 


Cbpper  CuUutg^  tooC  front  ICnifc  River.  3fl7ut/^ 

Fig.  3. 

Figure  3  represents  a  copper  catting  tool  from  Knife  Ki\  er,  on  the 
northwest  shore  of  Lake  Superior,  Minnesota.  It  was  found  in  18G5, 
and  is  now  in  the  collection  of  the  Western  Eeserve  and  Northern  His- 
torical Society  of  Cleveland,  Ohio.  It  was  evidently  cold-hammered, 
and  the  surface  is  rough  from  corrosion. 
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By  J.  P.  MacLean,  of  Hamiltonj  Ohio. 

Works  near  Winchester^  Adams  County,  Ohio, — Winchester  Township 
is  located  in  the  extreme  northwestern  corner  of  Adams  County,  Ohio. 
The  terminal  moraine  of  the  great  ice  age  enters  the  township  at  the 
northeastern  corner,  extends  diagonally  across  it,  and  passes  out  at  the 
southwestern  extremity.  The  township,  for  agricultural  i)urposes,  is 
the  richest  in  the  county.  The  soil,  for  the  most  part,  is  poor,  known 
as  cold  cla3',  and  the  surface  broken  by  the  tributaries  of  Brush  Creek. 

North  of  the  village  of  Winchester,  a  distance  of  one-half  mile,  is  a 
series  of  circular  works,  which  for  fifty  or  more  years  have  been  plowed 
over.     Near  the  center  of  these  works  is  a  mound  (A)  (Plan  1)  8  feet 


r^^'cctv/^jR/e^ynxxi/ri/^  ^zccc-t^'Wofvc/Lc^CTflAMcctrtsOo^O' 
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high^  couical  in  form,  which  has  never  been  disturbed  by  the  plo\f 
From  the  top  to  tlio  bottom  on  the  east  side  is  50  feet;  from  top  to  cir- 
cumference on  north  side  48  feet.  East  of  this  mound  (a  ^),  a  distance 
of  172  feet,i8  the  circle  B.  The  wall  is  almost  level  with  the  surround- 
ing surface,  although  from  G  inches  to  1  foot  high  along  the  line  gh  h 
The  remaining  part  of  the  work  is  difficult  to  trace.  The  gateway  can- 
not now  be  located,  although  it  is  said  to  have  faced  the  east.  Soutb 
of  the  mound  (c  d),  a  distance  of  175  feet,  was  formerlj-  another  circle  (C), 
but  no  trace  of  it  exists  at  the  present  time. 

West  of  the  mound  (c/),  a  distance  of  540  feet,  is  the  circle  2>,  150 
feet  in  diameter.  This  work  presents  a  wall  averaging  from  10  to  15 
inches  in  height  with  a  ditch  in  the  interior.  I  was  unable  to  locate 
a  gateway. 

When  first  discovered  these  works  were  covered  with  forest  trees. 
The  walls  averaged  5  feet  in  height.  The  mat-erial  is  composed  of  clay 
of  the  same  kind  as  that  in  the  immediate  vicinity.  The  mound  has 
never  been  opened.  The  spot  is  level,  and  appears  to  have  been  well 
chosen.    Following  are  the  measurements : 

(A.)  Conical  mound,  8  feet  high ;  east  to  top,  50  feet ;  north  to  top,  48 
feet. 

{B,)  Circle  172  feet  east  of  mound.    Circle  610  feet  in  circumference. 

(C)  Obliterated  circle  175  feet  south  of  mound. 

(2>.)  Circle  540  feet  west  of  mound.    Circle  150  feet  diameter. 

One  mile  and  a  quarter  north  of  these  works,  located  on  a  high  point 
of  ground,  is  a  mound  (Entry  No.  3,  Map  h)  removed  a  few  rods  west  of 
the  Hillsboro'  turnpike.  The  mound  is  conical,  14  feet  in  height,  with 
a  circumference  of  250  feet  at  the  base.  Original  height,  20  feet;  solid 
contents,  2,098  cubic  yards.  From  its  summit  a  fine  view  of  the  country 
may  be  obtained. 

On  Entry  ISo.  8  (see  map)  is  a  small  mound  {c)  3  feet  in  height 

TForfcs  in  Eagle  Township^  Brown  County^  Ohio. — ^Eagle  Township 
(see  map)  is  bounded  on  the  north  by  Highland  County  (Whit^  Oak 
and  Concord  Townships) ;  on  the  east  by  Adams  County  (Winchester 
Township) ;  on  the  south  by  Jackson  Township,  and  on  the  west  by 
Washington  Township.  The  general  surface  is  comparatively  level, 
although  the  west  fork  of  Brush  Creek  has  made  a  deep  valley  running 
from  west  to  east.  Some  of  the  tributaries  of  this  stream  have  formed 
deep  ravines.  Where  these  ravines  have  cut  through  the  glacial  till 
the  nndson  River  blue  limestone  is  exposed,  save  in  one  spot  (see  map 
Z,  entry  398),  I  noticed  Clinton  strata. 

The  ancient  remains  located  on  entries  398  and  1316,  in  company  with 
Prof.  J.  W.  Fertig,  I  measured.  May  10, 1885  (see  Plan  2).  The  mound 
A  is  located  on  the  line  between  Brown  and  Adams  Counties.  It  is 
located  on  a  knoll,  several  of  which  occur  in  the  immediate  vicinity. 
It  is  difficult  to  tell  just  where  the  base  of  the  mound  begins.  If  the 
place  I  assumed  to  be  the  base  is  the  correct  one  then  the  mound  is  328 


ANCIENT   REMAINS   IN   OHIO. 


895 


^ 


^      _   PW^S'^'*^™*'''^ 


>> 


:«. 


^" 


J 


Q 

I" 


I 


^iu'JL, 


896         PAPERS  RELATING  TO  ANTHROPOLOGY. 

feet  in  circumfereuce;  from  northwest  base  to  top,  70  feet,  angle  llO; 
soatheast  to  top,  44  feet,  angle  15^;  solid  contents,  1,533  cubic  yards; 
height,  14J  feet.  A  view  of  the  country  to  the  southeast  is  here  pre- 
sented. 

Measuring  due  west  and  passing  through  two  deep  ravines  we  come 
to  fort  (B),  striking  it  at  a,  and  removed  from  the  mound  a  distance  of 
1,970  feet.  This  work  is  entirely  surrounded  by  deep  ravines,  save  a 
narrow  strip  of  land  at  the  north.  That  part  of  the  wall  marked  pch 
d  e  g  19  in  woodland.  From  ptoh  the  wall  is  about  18  inches  high ; 
from  htod  not  over  12  inches,  while  from  e  to  ^  it  will  average  32  inches. 
A  ditch  in  the  interior  extends  from  c  to  A,  also  from  e  to  g.  The  highest 
point  of  land  is  at  p,  thence  the  wall  extends  rapidly  down  the  ravine 
until  it  is  almost  level  with  the  bottom  at  «,  thence  it  rapidly  rises  to 
€j  then  declines  to  g.  From  ^  to  a  the  wall  is  entirely  obliterated,  that 
part  of  the  work  having  been  under  cultivation  for  the  past  forty  years. 
From  6  to  &  is  a  gradual  ascent,  the  distance  being  985  feet.  The  dis- 
tance from  a  to  &  to  c  to  c2  is  1,291  feet ;  from  dtoe75  feet,  and  from  e 
to  g  130  feet ;  from  atob  300  feet,  and  from  a  direct  to  c  400  feet: 
from  the  point  c  (B)  we  started  directly  west  a  distance  of  1,875  feet, 
as  we  measured  it.  This  number  must  not  be  relied  upon  as  being  cor- 
rect. Owing  to  the  density  of  the  underbrush  on  the  west  side  of  the 
ravine  we  were  forced  to  deviate  from  a  straight  line,  but  the  resalt 
was  as  near  as  we  could  reach  it  without  cutting  a  straight  path.  At 
the  end  of  the  distance  measured,  and  between  two  small  ravines,  on 
a  piece  of  land  sloping  to  the  southeast,  is  an  arc  of  a  circle  (C)  288  feet 
in  length.  The  wall  has  been  plowed  over  for  fifty  years,  yet  is  2  feet 
in  height,  with  a  base  20  feet  in  diameter,  and  accompanied  by  a  ditch 
in  the  interior. 

Measuring  westward  1,993  feet,  and  through  open  grounds  compara^ 
tively  level,  we  reach  the  mound  J5.  This  mound  is  332  feet  in  circum- 
ference at  the  base ;  from  north  side  to  top,  44  feet ;  from  south  side  to 
top,  44  feet;  across  the  top,  21  feet;  slope  angle,  34  degrees;  height, 
24 J  feet ;  solid  contents,  2,516  cubic  yards.  It  is  perfectly  symmetri- 
cal ;  commands  a  fine  view  of  the  surrounding  country ;  has  never  been 
disturbed  by  plow,  pick,  or  shovel,  and  is  one  of  the  most  beautiful 
mounds  in  the  State.  It  is  surrounded  by  a  circle  160  feet  in  diameter. 
The  circle,  however,  is  plowed  almost  down  to  the  general  level  of  the 
surface.  There  are  indications  of  a  gateway  at  the  east.  At  a  dis- 
tance of  640  feet  southeast  of  the  mound  is  the  circle  2>,  865  feet  in 
circumference.  The  original  height  of  the  wall  was  10  feet.  It  is  now 
about  2  feet,  and  40  feet  in  diameter  at  the  base.  The  gateway  is  to- 
wards the  northeast. 

Due  north  of  the  mound  a  distance  of  about  300  feet  was  a  walled 
well.  The  history  of  this  well  is  not  known ;  it  was  there  when  the  first 
settlers  came.    It  has  been  tilled  up,  and  now  plowed  over. 

The  whole  distance  from  the  foot  of  thQ  mound  A  to  that  of  JS,  aa 
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measured,  is  6,526  feet.  The  figures  run  1,970,  1,875,  and  1,993.  The 
difference  between  the  two  opposite  figures  is  118  feet.  The  average 
distance  would  be  1,916  feet,  while  the  average  of  all,  including  works 
not  given,  2,175.  It  is  more  than  probable  that  some  system  in  these 
measurements  was  followed. 


JBt/ootV  fi  JBb€/rrtcci/rva  -i/tv 


Cctvoot^nip.SBS^^hZeotftil  Ccj 


Ancient  remains  in  Concord  Township^  Highland  County j  Ohio, — Thvee 
and  one  half  miles  northeast  of  the  mound  A  (Plan  2)  are  ancient  re- 
mains (see  Plan  3)  located  on  Entry  281,  Concord  Township,  Highland 
County,  Ohio.  The  spot  where  these  works  occur  is  a  secluded  one. 
Great  west  fork  of  Brush  Creek  makes  a  bend  almost  at  right  angles. 
The  land  slopes  from  the  northeast.  Before  reaching  the  creek  a  bench 
is  met,  upon  which  these  works  are  built.  No  view  can  here  be  obtained 
of  the  surrounding  country,  because  it  is  literally  hemmed  in  by  hills. 
The  most  interesting  work  is  the  stone  structure  marked  B  (Plan  3). 
The  entire  wall,  except  from  a  to  c,  is  composed  of  Hudson  River  lime- 
stone. The  stone  has  been  burnt,  and  for  a  long  period  exposed  to  the 
H.  Mis.  16 57 
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elements.  The  wall  has  been  thrown  down,  yet  its  regularity  is  perfectly 
preserved.  The  following  are  the  measurements:  From  a  to  a  (inside 
to  inside  of  wall),  32  feet  ]  btod  (inside  to  inside  of  wall),  32  feet;  b  to 
c,  125  feet;  6  to  d  to  c,  165  feet ;  a  to  2»  to  c,  165  feet;  thickness  of  wall 
across  base  at  o,  21  feet ;  thickness  of  wall  across  base  at  ft,  24  feet ;  also 
same  at  p.  Height  of  stone  wall,  2  feet.  From  a  toe  the  wall  is  com- 
posed of  earth,  is  8  inches  in  height  and  7  feet  in  breadth.  The  floor 
on  the  interior  of  this  work  is  perfectly  level. 

Fifty-two  feet  due  uorth-east  of  this  work  is  a  section  of  a  circle  (A). 
The  wall  has  been  plowed  over,  and  will  not  average  over  1  foot  in 
height  by  22  feet  across.  The  distance  i^om  ^  to/,  following  the  carve, 
is  225  feet,  and  on  a  straight  line  130  feet. 

Tw.o  hundred  and  eighty-five  feet  due  east  of  a  {B)  Ib  a  mound  3  feet 
high  and  22  feet  diameter. 

At  a  distance  of  one-fourth  of  a  mile  northeast  of  {A)  is  another  mound 
located  upon  a  hill,  but  not  having  a  commanding  view  of  the  country, 
nor  of  the  works  just  described. 

It  is  fair  to  assume  that  the  works  near  Winchester,  those  of  Eagle 
Township,  and  the  ones  just  described,  belonged  to  the  same  people. 
There  is  no  evidence  that  they  were  constructed  in  different  ages  and 
by  different  people.  The  nearness  of  the  structures  to  each  other,  and 
their  evidently  unfinished  condition  point  to  the  same  time  and  the  same 
people.  On  a  straight  line  some  6  or  8  miles  east  is  the  Great  Serpent 
Mound.  This  is  removed  a  distance  of  about  5  miles  from  <^  Fort  HiU," 
in  Brush  Greek  Township,  Highland  County,  Ohio.  This  work  has 
been  figured  and  described*  in  <' Ancient  Monuments,"  with  the  addi- 
tional information  that  <<  no  other  remains,  except  x>erhai>s  a  few  small, 
scattered  mounds,  in  its  vidnity."  Near  the  southern  foot  of  the  hill 
upon  which  the  fort  is  located  is  a  series  of  circular  works,  now  almost 
obliterated. 

It  is  a  fair  assumption  that  the  builders  of  *<  Fort  HlU"  and  the  cudes 
near  it  belonged  to  a  clan  separate,  yet  related  to  the  one  that  con- 
structed the  works  near  Winchester. 

Now,  the  so-called  <<  serpent  effigy"  is  composed  of  a  frog,  an  egg,  and 
a  serpent.  Why  may  not  one  of  these  dans  have  been  the  frog,  and 
the  other  the  serpent,  or  snake;  and  the  series  of  the  effigies  represent 
that  the  snake  clan  came  from  the  frogt 

Ancient  remains  in  OlarJce  Oountyy  Ohio. — On  May  23, 1885,  in  com- 
pany with  Prof.  J.  W.  Freeman,  I  visited  the  works  located  on  the  land 
of  Benjamin  Newlove,  section  29,  Harmony  Township,  Glarke  Oounty, 
Ohio.  WhQu  these  works  were  first  discovered  only  saplings  were  grow- 
ing upon  them.  The  works  are  situated  on  the  side  of  a  hill  descending 
towards  the  northeast  (see  Plan  4).  The  larger  work  is  oblong,  the 
longest  diameter  being  320  feet,  and  the  transverse  250  feet.  The  gate- 
way a  ft  is  33  feet;  the  entire  wall  is  821  feet  long ;  the  waUatdlsTfeek 

*  "Anoient  Monaments,^  page  14. 
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S  tncbes  high;  at  a  and  b  i  feet  high,  and  25  feet  vide  at  the  base.    The 
width  at  c,  38  feet;  at  the  same  point  the  ditch  is  also  38  feet  across. 


The  land  at  c  is  15  feet  higher  than  the  land  at  the  gateway.  The  ditch 
is  io  the  iuterior,  extending  the  whole  distance  around  save  at  the  gate- 
way. Here  the  laud  is  perfectly  level.  The  ditch  does  not  tonch  the 
embankment.  A  platfonn  averaging  i  feet  across  follows  between  the 
Une  of  embankment  and  the  ditch. 

By  the  side  of  the  work  [A)  it:  the  circle  (B).    From  the  bank  of  one 
to  that  of  the  other  at  the  nearest  point  is  34  feet     The  bank  is  <"' 
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feet  in  circumference,  to  which  is  to  be  added  45  feet  for  the  gateway 
g  A.  The  wall  is  5  feet  high,  with  a  diameter  at  the  base  of  26  feet 
The  work  is  accompanied  by  an  interior  ditch,  which,  however,  does 
not  extend  across  the  gateway.  Between  the  interior  foot  of  the  em- 
bankment and  the  ditch  is  a  platform  20  feet  in  width. 

One  hundred  and  forty  feet  north  of  the  small  circle  is  a  circular  es- 
tufa,  walled  with  small  bowlders.  Forty  feet  still  farther  north  is  a 
spring  of  clear  cold  water,  which  has  never  been  known  to  Ml. 


A  PEIMITIVB  STOEBHOUSB  OF  THE  OEBEK  INDIANa 

By  Charlbs  C.  Jonss,  J^.,  o/Agutta,  Georgia. 

In  his  description  of  the  customs  of  the  ancient  inhabitants  of  Virginia, 
William  Strachey*  says:  ^< Their  come  and,  indeed,  their  copper 
hatchetts,  howses,  beades,  perle  and  most  things  with  them  of  value, 
according  to  their  own  estymacion,  they  hide,  one  from  the  knowledge 
of  another,  in  the  grownd  within  the  woodes,  and  so  keepe  them  all  the 
yeare,  or  untill  they  have  fitt  use  for  them,  as  the  Eomans  did  their 
monies  and  treasure  in  certaine  cellars,  called  therefore  as  Plinye  remem- 
bers,/otrtMc?;  and  when  they  take  them  forth  they  scarse  make  their 
women  privie  to  the  store-house." 

In  plate  xxii  of  the  Brevis  Narratio  [Fraucoforti  ad  Moenum  mdxci], 
le  Moyne  de  Morgues  furnishes  a  drawing  of  what,  in  the  accompany- 
ing text,  is  called  a  publicum  harreum.  It  is  situated  upon  the  low  bank 
of  a  river,  and  toward  it  canoes — filled  with  com  and  fruits,  and  pro- 
pelled by  Florida  Indians — are  tending.  Such  granaries  or  public  recep- 
tacles were,  by  the  peoples  dwelling  within  the  limits  of  the  extensive 
domain  then  known  as  Florida,  built  of  stones  or  earth,  and  roofed  with 
palmetto  leaves  and  clay.  For  their  location  cool  spots  were  selected, 
where  protection  was  found  against  the  violent  rays  of  the  sun.  They 
served  as  depositories  for  maize,  fruits,  nuts,  nutricious  roots,  dried 
fishes,  alligators,  deer,  dogs,  and  other  jerked  meats.  Hoards  of  com, 
nuts,  and  meat  are  frequently  mentioned  in  the  early  narratives  as  ex- 
istent among  the  primitive  peoples  of  this  region  at  the  time  of  primal 
contact  with  Europeans.    They  were  both  public  and  private. 

In  alluding  to  the  agricultural  occupations  of  the  Southern  Indians 
Mr.  Bartram  observes :  ^^  When  the  fruits  of  their  labors  are  ripe  and  in 
fit  order  to  gather  in,  they  all,  on  they  same  day,  repair  to  the  planta- 
tion, each  gathers  the  produce  of  his  own  proper  lot,  brings  it  to  town, 
and  deposits  it  in  his  own  oriby  allotting  a  certain  portion  for  the  public 
granary  which  is  called  the  King's  crib  because  its  contents  are  at  his 

*"  History  of  Trayaile  into  Virginia,  p.  113.    London.    (Prmted  for  the  Haklnyt 
Society,  1849.) 
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disposal,  though  not  his  private  property,  but  considered  as  the  tribute 
or  free  contribution  of  the  citizens  of  the  State  at  the  disposal  of  the 
King."  He  further  states  that  the  common  or  public  granary  served 
the  valuable  purposes  of  assisting  the  needy  when  in  sore  want,  of  fur- 
nishing entertainment  for  strangers  and  noted  guests,  and  of  supplying 
warriors  with  provisions  when  they  were  setting  out  on  hostile  expe- 
ditions. 

That  the  American  Indians  often  concealed  in  the  ground  and  in  se- 
cure receptacles  not  only  the  products  of  their  agricultural  labor  and 
trophies  of  the  chase,  but  also  objects  manufactured  of  clay,  shell,  and 
stone,  is  a  fact  capable  of  easy  demonstration.  Without  enumerating 
the  proofs,  or  pausing  to  cite  authorities  in  support  of  the  frequent  use 
by  the  Southern  Indians  in  the  sixteenth  century  of  storehouses,  both 
public  and  private,  we  desire  to  call  attention  to  the  existence  of  one 
of  these  primitive  structures  upon  the  plantation  of  Colonel  Seaborn 
Jones,  at  Mill  Haven,  in  Screven  County,  Georgia.  For  quite  a  century 
it  has  remained  unchanged.  It  is  located  upon  the  declivity  of  the 
right  bank  of  Briar  Creek,  in  proximity  to  that  stream,  and  in  the  midst 
of  a  beautiful  forest  of  oak,  holly,  and  pine.  Cylindrical  in  shape,  this 
receptacle  has  a  diameter  of  8  feet,  and  is  about  6  feet  deep.  The  ex- 
cavation in  the  ground  was  at  first  careltdly  and  regularly  made  and, 
when  completed,  the  sides  and  bottom  were  covered  with  a  uniform 
layer  of  well-kneaded  red  clay  4  inches  in  thickness.  These  clay  walls, 
the  interior  surface  of  which  was  pressed  hard  and  smooth,  are  still 
quite  perfect.  As  one  looks  upon  the  structure,  it  presents  the  appear- 
ance of  a  huge  cylindrical  terra-cotta  vessel  let  into  the  earth.  There 
is  some  indication  of  the  action  of  fire  in  hardening  the  walls.  To 
Briar  Creek,  and  especially  to  this  neighborhood,  did  the  Creek  Indians 
resort  to  fish  and  hunt.  The  adjacent  bluffs  and  fields  give  token  to 
the  present  day  of  former  and  long-continued  occupancy.  Village  sites 
may  still  be  seen  littered  with  fragments  of  earthen  vessels,  flint  chips, 
spear  and  arrow  points,  grooved  axes,  scrapers,  and  other  objects  of 
primitive  manufacture.  Even  now  this  stream  abounds  in  fishes,  tur- 
tles, and  alligators,  and  the  swamp,  at  an  early  period,  was  filled  with 
deer,  wild  turkeys,  and  other  game  held  in  repute  by  the  natives. 

Doubtless,  during  the  use  of  this  receptacle,  it  was  furnished  with  a 
roof  or  covering  which  long  since  perished.  It  is  probable  that  in  it 
were  stored,  from  time  to  time,  the  fishes  caught  by  visiting  Indians. 
These,  having  been  previously  dried,  there  accumulated  until  the  sea- 
son arrived  for  the  homeward  journey,  where  they  were  removed  and 
transported  to  the  permanent  lodges  of  their  captors.  It  is  hoped  that 
care  will  be  exercised  in  the  preservation  of  this  interesting  object. 
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SHELL  HEAPS  AND  MOUNDS  IN  FLOEIDA. 
By  Jakes  Shepard,  of  New  Briiainj  Cknm. 

In  February,  1^84,  in  company  with  Dr.  F.  H.  Williams,  of  Bristol, 
Conn.,  I  visited  Palatka.  Many  walks  about  the  town  were  covered 
with  small  snail  shells  which  were  gathered  from  large  deposits  in  that 
vicinity.  It  was  a  common  belief  that  these  were  marine  shells;  and 
frequent  was  the  inquiry  why  the  Indians  brought  these  shells  from 
the  distant  sea.  The  answer  is,  <<  They  did  not,"  for  the  shells  are  mostly, 
those  of  the  river  snail,  Vivipara  cantectoides  (Binney).  Several  of 
whom  I  inquired  thought  that  like  specimens  of  live  shells  could  not 
be  found  near  Palatka.  In  this  opiiiion  they  are  probably  mistaken. 
On  being  informed  that  there  was  a  shell  heap  on  the  Saint  John's  Biver 
a  few  miles  below  Palatka,  four  of  us  started  out  the  next  morning  to 
explore  the  land  in  that  vicinity.  Late  in  the  afternoon  one  of  our 
party  discovered  a  shell  heap.  It  was  on  low  ground,  in  the  woods  or 
hummock,  probably  not  far  from  the  Saint  John's  Biver,  although  the  * 
river  was  not  visible.  It  was  literally  a  heap,  quite  irregular  in  form, 
covering  three  or  four  square  rods  of  ground  and  varying  in  depth  from 
2  to  5  feet.  It  was  just  such  a  heap  as  one  would  expect  a  pile  of  d6biis 
to  be.  There  were  no  indications  that  any  shells  had  been  removed  or 
that  the  heap  had  ever  been  dug  into.  On  the  surface  the  shells  were 
but  little,  broken,  and  the  entire  heap  appeared  to  be  composed  of  two 
kinds  of  shells,  the  Pamus  depressa  (Say)  and  Vivipara  cantectoides 
(Binney).  By  digging  below  the  surface,  pieces  of  river  mussels  or 
UfUos  were  found,  very  much  decomposed  and  covering  the  other  shells 
with  a  nacreous  paste.  Bones  of  small  animals  and  birds  and  flint  chips 
were  numerous,  with  many  pieces  of  pottery  and  an  occasional  arrow- 
head. There  were  only  a  few  shells  in  the  entire  heap  of  any  genera 
other  than  the  PomuSj  Vivipara^  and  Unio. 

On  sailing  up  the  Saint  John's  Biver  we  saw  several  shell  heaps  on 
the  banks  of  the  river  apparently  of  the  same  general  character,  only 
some  of  them  were  much  more  extensive.  We  stopped  only  at  Sanford, 
and  there  found  a  shell  heap  a  mile  or  two  below  the  steamboat  land- 
ing. This  was  much  larger  than  the  Palatka  mound  and  spread  irregu- 
larly over  the  ground.  Shells  had  been  carted  away  from  here  and 
the  heap  dug  into  in  many  places  by  relic  hunters.  All  of  the  shells 
were  of  the  same  three  kinds^  PomuSj  Viviparay  and  Unio.  The  shells 
at  the  surface  were  very  much  crushed,  indicating  that  they  had  been 
much  trodden  on.  Many  pieces  of  pottery  were  scattered  about  over 
the  surface,  and  others  were  found  by  digging.  Arrowheads  and  flint 
chips  were  infre<iuent.  In  some  places  indications  of  ancient  flres  were 
found,  the  shells  being  burned  and  firmly  cemented  together.  Below 
the  layer  of  cemented  shells  and  ashes  the  shells  were  found  in  a 
remarkable  degree  of  preservation,  some  of  the  Vivipara  showing  the 
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four  bright  brown  bands  about  the  body-whorl  quite  as  distinctly  as  in 
the  day  when  they  were  taken  from  the  water.  Others  seemed  to  have 
changed  their  substance,  and  were  white  and  glossy  with  a  porcelanous 
appearance.  Here,  too,  we  found  a  lump  of  hardened  red  paint. 
Some  pieces  of  pottery  were  perfectly  plain,  while  others  were  orna- 
mented in  various  patterns  both  by  scratching  and  by  depressions. 
Some  of  the  checkered  ornamentations  seemed  to  have  been  made  by 
repeated  impressions  with  a  stamp,  such  as  would  be  produced  by 
making  channels  in  a  flat  surface  at  regular  distances  apart  and  at 
right  angles  to  each  other,  and  then,  in  using  the  stamp,  turning  it 
between  each  two  impressions  so  as  to  make  the  lines  in  one  depression 
stand  obliquely  to  those  of  the  adjoining  one.  At  the  junction  of  two 
such  depressions  the  overlapping  or  intermingled  lines  were  plainly 
visible.  One  piece  was  ornamented  by  straight  parallel  depressions, 
and  then,  after  the  depressing  implement  was  withdrawn  and  while  the 
clay  was  yet  soft,  other  depressions  were  made  transversely  to  the  first 
ones,  but  not  so  deep,  the  ribs  between  the  first  depressions  being 
flattened  down  on  the  cross-lines  and  partially  filling  the  first  depressions. 
One  piece  was  found  of  such  an  arc,  that  supposing  it  was  from  a  round 
vessel  the  diameter  of  said  vessel  was  29  inches. 

I^ear  this  shell  heap  were  two  mounds  of  symmetrical  shape,  formed 
mostly  of  earth,  but  partly  from  shells  like  those  in  the  heap.  The 
earth  was  the  same  as  the  surrounding  soil.  These  had  been  dug  into 
considejrably,  and  on  digging  farther  into  one  of  the  holes  we  found  the 
leg  and  foot  bones  of  a  human  skeleton,  but  no  implements  or  orna- 
ments. 

In  returning  we  found  by  a  ditch  on  the  flats  of  the  St.  John's  Eiver, 
a  smaller  shell  heap  of  fresh  shells,  but  not  thick  enough  to  cover  the 
ground.  The  shells  were  identically  of  the  same  three  kinds.  The  fresh 
operculumlyingby  these  shells  showed  that  they  had  recently  been  taken 
alive,  and  that  their  meat  had  been  picked  out  by  some  small  animal. 

The  long-billed  curlew  {Numeniua  longirostris)  is  said  to  eat  the  live  ani 
mal  from  these  shells.  These  shells  were  of  great  interest  to  me  for  they 
put  atrestall  speculation  as  to  where  the  Indians  obtained  their  supply 
of  food,  of  which  the  shell  heaps  are  the  refuse,  and  proved  to  my  mind 
that  they  took  their  shell  fish  from  the  river  whose  bank  they  have  lined 
with  shell  heaps,  and  also  that  the  same  species  of  mollusks  are  living 
there  to-day.  Undoubtedly  this  fact  has  been  noted  and  published  be- 
fore, but  there  are  many  who  still  believe  that  the  shell  heaps  of  the 
St.  John's  Biver  are  composed  of  marine  shells.  When  we  consider  the 
resemblance  of  the  Pomus  to  the  Natica,  it  is  not  strange  that  such  opin- 
ions may  be  formed  by  a  cursory  observer. 

Our  nextstopwasat  Tampa,  Hillsborough  County,  and  our  first  excur- 
sion was'  to  Bocky  Point,  Old  Tampa  Bay,  about  5  or  6  miles  westerly 
from  Tampa,  near  where  the  salt  works  were  located  during  the  civil 
war.    Here  was  a  large  mound  of  marine  shells  situated  at  the  base  of 
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the  point  and  extending  entirely  across  it.  Oyster  shells  formed  the 
m%jor  part  of  the  pile.  Several  holes  had  been  dng  into  the  snrfiEMe 
which,  with  the  general  appearance  of  the  place,  indicated  that  it  had 
frequently  been  visited.  The  rocks  of  which  the  point  is  mainly  formed 
and  from  which  the  point  was  named,  consists  of  fossil  coral.  The  ma- 
terial for  many  of  the  roagh  implements  found  in  this  vicinity  evidently 
came  from  this  point. 

Most  of  the  surface  specimens  yielded  by  this  heap  were  found  at  or 
near  the  base  of  the  slanting  sides  of  the  pile.  In  addition  to  arrow- 
heads, scrapers  and  rough-shaped  implements  of  quartz,  we  found 
pottery  and  quite  a  variety  of  shell  and  bone  implements,  the  latter 
being  entirely  new  to  us.  Among  these  were  several  celts  quite  similar 
to  those  illustrated  in  <^  The  ArchsBological  Collection,"  p.  67,  figs.  254 
and  255,  also  chisels,  gouges,  pendants,  and  beads  made  from  the  colu- 
mella of  large  shells,  and  smaller  chisels  made  from  bone,  besides  other 
rough  pieces  which  we  suppose  were  implements  of  some  kind..  One 
piece  of  pottery  was  ornamented  with  impressions  of  a  long  spiral  shell 
of  the  genera  GeHthum,  Near  by  we  found  large  numbers  of  live  speci- 
mens of  this  shell,  some  of  which  quite  closely  fitted  the  depressions  in 
this  piece  of  pottery. 

On  the  land  of  Colonel  Culbreath,  about  2  miles  from  Tampa,  and  on 
the  shore  of  Old  Tampa  Bay,  is  what  is  termed  a  ^^  shell  hummock." 
It  is  cultivated  as  an  orange  grove  and  a  market  garden.  It  was  prob- 
ably once  an  immense  shell  heap,  but  now  it  is  scattered  over  several 
acres.  A  little  to  one  side  of  the  center  of  the  lot  the  ground  is  slightly 
elevated  and  nearly  or  quite  half  of  the  surface  material  is  shell.  From 
this  point  the  shells  are  less  numerous,  as  they  are  spread  out  in  all  di- 
rections, growing  gradually  less  until  the  soil  is  free  from  them.  Here 
we  found  an  abundance  of  quartz  implements  and  worked  pieces  of  ill- 
shaped  forms,  that  might  or  might  not  have  been  intended  for  imple- 
ments. Others  were  of  fossil  coral  limestone,  like  the  coral  at  Bocky 
Point  farther  up  the  bay.  Some  pieces  of  the  quartz  and  coral  were 
nearly  spherical,  the  whole  (in  some  cases  only  a  part)  of  the  surface 
having  been  formed  by  chipping.  Perhaps,  in  the  absence  of  natural 
pebbles  in  this  section,  these  had  been  worked  out  for  use  as  a  substi- 
tute ;  perhaps  to  use  as  club  heads,  incased  with  rawhide.  We  found 
rough  and  somewhat  rounded  pieces  of  fossil  coral  with  pit-holes  on 
opposite  sides,  and  a  single  piece  of  soapstone,  about  one  and  a  half  inch 
in  diameter  by  half  an  inch  thick,  but  its  surface  was  not  worked  suf- 
ficiently to  show  its  use.  I  refer  to  it  only  because  it  is  a  material  which 
has  not  to  my  knowledge  ever  been  found  in  nature  within  several  hun- 
dred miles  of  South  Florida. 

Of  shell  and  bone  implements  we  found  all  the  kinds  QoUected  at 
Eocky  Point,  celts,  gouges,  pendants,  beads,  and  also  the  columella  of 
small  conchs,  worked  into  small  round  shafts  pointed  at  each  end. 
Some  of  the  columella  of  the  larger  conchs  were  worked  to  a  point  on 
one  end.     There  were  triangular  and  other  shaped  pieces  of  the  shells 
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of  the  common  hard-shell  clam  worked  to  a  sharp  edge  on  all  sides. 
One  spoon  was  made  from  the  umbo  of  one  of  these  clam  shells,  another 
from  the  outer  whorl  of  some  large  conch.  We  also  found  beads  made 
from  the  Oliva  literataj  as  illnstrated  by  fig.  260,  p.  69,  ^^  The  Archaeo- 
logical Gollection,"  and  large  conch  shells,  perforated  and  worked  to 
form  club  heads.  Some  were  minus  the  hole  in  posterior  surface  of  the 
spire,  but.  were  otherwise  exactly  like  those  described  by  Dr.  Ban  on 
page  66  of  said  book.  A  friend  of  mine  has  a  similar  supposed  club 
head  from  South  Florida,  consisting  of  a  like  conch  shell  worked  in  the 
same  manner  at  the  small  end  and  perforated  by  two  holes  in  the  outer 
wall,  but  without  the  notch  in  the  outer  lip,  so  that  the  handle  passed 
to  the  right  of  the  columella  instead  of  at  the  lefr.  The  necklace  or 
bead  coucbs  having  two  holes  and  truncated  at  the  apex  like  fig.  257, 
p.  69,  we  also  lound,  and  it  was  the  first  time  our  attention  had  ever  been 
called  to  them.  We  wondered  if  they  might  have  been  toy  club  heads 
for  children,  but  Dr.  Ban's  book  informed  us  otherwise.  In  most  of 
these  shells  the  perforations  have  been  so  formed  that  when  strung  and 
disposed  about  a  person's  neck  or  chest,  the  lips  and  the  most  brightly 
colored  parts  of  the  shell  would  be  exposed  to  view.  One  small  disk 
from  a  hard  clam  shell  having  ragged  edges  and  a  beveled  perforation 
in  the  center  was  found.  The  hole  was  almost  identical  with  those 
made  by  boring  worms  and  shells,  and  one  person  who  saw  it  was  con- 
fident that  this  was  only  an  accidentally  broken  piece  having  such  a 
worm-bored  hole.  Upon  having  his  attention  called  to  the  fact  that 
the  bevel  was  at  the  inner  surface  of  the  shell,  he  was  willing  to  accredit 
the  supposed  work  of  a  worm  to  an  Indian.  I  mention  this  to  show  the 
importance  of  close  observation  and  how  a  very  little  thing  may  often 
decide  a  question.  A  workman  in  the  field  informed  us  that  he  often 
plowed  out  parts  of  shells  that  had  been  engraved.  We  visited  the 
hummock  several  times  but  found  nothing  of  the  kind.  At  last  the 
workman  found  one  and  showed  me.  It  was  nothing  but  a  plain  un- 
worked  columella  with  the  outer  whorls  broken  off  undesignedly.  He 
had  mistaken  the  natural  spiral  lines  for  carvings.  This  is  about  aa 
reliable  as  the  information  one  can  get  from  those  who  have  never  paid 
special  attention  toarchedological  specimens.  Fragments  of  pottery  of 
various  patterns  were  abundant  here.  The  shells  were  all  marine  shells 
excepting  such  land  shells  as  had  probably  found  their  own  way  to  that 
place. 

By  Hillsboro'  Bay,  at  the  mouth  of  the  Alifia  Biver,  several  miles  be 
low  Tampa,  is  a  shell  heap  called  ^<  Bull  Frog  Mound,"  so  named  from 
the  fancied  resemblance  of  its  shape  to  a  bull  frog  when  viewed  from 
the  water  in  sailing  up  the  bay.  This  is  by  far  the  most  extensive  shell 
heap  of  any  that  we  visited.  It  is  formed  of  two  mound-shape  piles  at 
considerable  distauce  apart,  while  all  the  ground  between  these  piles 
is  covered  with  shells  to  the  depth  of  several  feet.  The  larger  pile  is 
reported  to  be  60  feet  high  and  stands  close  to  the  river ;  in  fact  the 
shells  extend  well  down  into  the  river  as  if  filled  in  beyond  the  original 
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bank,  so  that  the  moand  itself,  at  this  point,  now  forms  the  river  bank. 
A  large  oak  tree  stands  at  the  very  summit  ol  the  mound.  The  lesser 
pile  has  been  considerably  reduced  by  burning  the  shells  for  lime*  Id 
front  of  the  mound,  looking  towards  the  bay,  is  a  point  consisting  of  a 
flat  salt  marsh  covered  with  rushes.  The  mound  is  comi)osed  largely 
of  oyster  shells  and  appears  to  have  been  frequently  visited  of  late. 
Belies  were  scarce,  and  those  we  did  find  were  of  the  same  class  as  we 
had  found  before.  The  only  relics  which  could  be  found  here  in  num- 
bers were  the  small  perforated  and  truncated  conchs  for  necklaces  or 
beads. 

Bordering  on  the  city  limits  of  Tampa,  Hillsboro'  Bay,  and  the  mouth 
of  Hillsboro'  Biver,  is  the  garrison  called  ^*  Fort  Brooke."  Here  are  two 
ancient  earth  mounds  which  have  been  dug  into  considerably,  but  we 
could  not  learn  that  anything  of  special  value  had  ever  been  found.  On 
the  ground  about  the  mounds  we  found  bits  of  pottery,  flint  chips,  a 
few  arrow  heads  and  rough  implements.  I  here  found  a  genuine  quarts 
pebble,  about  2  inches  in  diameter,  round  and  flat,  with  its  edges 
broken  a  little  on  two  opposite  sides.  This  was  the  only  specimen  of  a 
pebble  that  I  saw  in  Florida,  and  I  pronounced  it  a  foreigner. 

All  of  the  marine  shells  which  we  saw  at  these  South  Florida  shell- 
heaps  corresponded  with  the  live  sx>ecies  now  inhabiting  the  waters  of 
that  section.  All  of  the  stone  implements  or  fragments,  except  the 
piece  of  soap-stone  and  quartz  pebble  before  noted,  corresponded  with 
the  limestone,  or  the  lime  fossil  coral,  or  the  silicified  corals,  &c.,  of  that 
region,  the  latter,  so  far  as  I  know,  being  found  only  in  Hillsboro'  Bay, 
and  mostly  at  Ballast  Point,  about  5  miles  below  Tampa.  In  fact  all 
of  the  arrow  heads  from  South  Florida  that  I  have  observed  appear  to 
have  been  made  of  material  obtained  at  or  near  Ballast  Point.  Here 
are  many  silicified  geodes,  both  large  and  small,  some  having  an  outer 
surface  that  shows  a  coral  formation,  while  the  inner  surface  is  of  vari- 
ous bright  colors  of  chalcedony  or  drusy  quartz.  Here  also  are  pieces  of 
cherty  flint  of  considerable  size,  which,  when  they  have  not  been  previ- 
||  ously  broken,  are  coated  with  limestone.    The  beach  at  low  tide  is  lit 

j|  erally  covered  with  quartz  that  has  been  artificially  broken.    Many  ap- 

parently unfinished  implements  are  found,  and  also  occasionally  finished 
arrow  heads,  scrapers,  &c.  Arrow  and  spear  heads  were  made  from 
the  thin  flattish  sides  of  geodes,  so  that  the  work  was  much  more  haz- 
ardous than  making  them  from  thicker  stock.  Cavities  were  numeroas 
even  in  the  best  material  found  here,  and  presumably  for  that  reason 
unfinished  implements  are  very  numerous  in  thiH  vicinity.  While  io 
many  places  the  beach  abounds  in  stone,  1  have  never  known  of  any 
having  been  found,  in  nature,  upon  the  inland  surface. 

A  little  back  from  the  beach  at  Ballast  Point  is  a  long  ridge  of  shells, 
much  broken,  as  if  washed  up  by  the  tide.  There  are,  however  (the 
facts  before  noted),  plenty  of  evidences  that  this  was  ground  formerly 
frequented  by  the  Indians,  and  many  believe  this  ridge  of  shells  to  be 
the  remains  of  an  Indian  shell  heap. 
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ANCIENT  EARTH- WORKS  IN  CHINA. 

By  Makk  Williams,  of  Kalgan,  China. 

From  Kalgan  to  YtLcho  are  aDoient  monnds  in  clnster  on  the  plain  or 
singly  on  eminences.  These  latter  would  indicate  signal  towers,  while 
the  former  would  suggest  tombs.  They  are  about  30  feet  high,  circular 
and  oval  in  shape,  and  no  arrangement  can  be  observed  in  the  clusters. 

At  the  base  of  a  signal  mound  by  the  great  wall  of  Kalgan  I  found 
a  stone  ax. 

The  Chinese  give  no  rational  explanation  of  these  mounds.  I  have 
as  yet  found  no  mention  of  them  in  ancient  records.  At  Yficho,  100  miles 
south  of  Kalgan,  is  a  cluster  of  forty  mounds ;  4  miles  off  are  ruins  of  a 
city  wall.  Chinese  cities  have  rectangular  walls,  with  towers  at  short 
intervals.  But  this  is  a  circular  embankment  with  no  remains  of  towers. 
The  part  of  the  remaining  entrance  is  unlike  the  gate  of  a  Chinese  city. 
Records  state  that  this  was  the  seat  of  a  Chinese  prince  who  lived  B.  o. 
200.  In  some  places  the  wall  is  levelled,  in  other  places  it  is  perfect, 
making  an  acute  angle  at  the  summit.  Cultivation  haa  narrowed  the 
bases  of  the  mounds,  but  superstition  prevents  their  destruction.  To 
one  familiar  with  the  works  of  the  mound  builders  in  the  Mississippi 
Valley,  the  stone  ax,  the  mounds,  circular  wall,  suggest  a  similar  race. 


PLAN   FOR   AMERICAN   ETHNOLOGICAL   INVESTIGATION. 

By  the  late  Hbkby  R.  Schoolcravt. 

[The  following  programme,  though  never  officially  adopted  by  the 
Smithsonian  Institution,  embodies  the  result  of  much  study  of  the  sub- 
ject by  the  distinguished  author ;  and  even  after  the  lapse  of  forty  years 
possesses  sufficient  interest  and  suggestiveness  to  justify  its  publica- 
tion.] 

"  Plan  for  the  investigation  of  American  ethnology y  to  incltide  the  facts 
derived  fivm  other  parts  of  the  globe^  and  the  eventual  formation  of  a  mth 
seum  oj  antiquities  and  the  peculiar  fabrics  of  nations  ;  and  also  the  collec- 
tion of  a  library  of  the  philology  of  tlie  worldj  manuscript  and  printed. 
Submitted  to  the  Board  of  Regents  of  the  Smithsonian  Institutionj  at  their 
first  meeting,  at  Washington,  in  September,  1846." 

New  York,  August  22, 1846. 

Gentlemen:  In  laying  before  you  the  following  suggestions,  I  am 
governed  by  the  opinion  that  there  is  a  means  of  investigation  of  the 
subject  proposed,  which  possesses  general  interest  as  a  branch  of  human 
knowledge,  and  cannot  but  be  invested  with  peculiar  force  to  men  of 
letters^  dwelling  on  the  western  continent.    The  origin,  dispersion,  and 
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afiinities  of  nations,  and  their  transference  from  the  eastern  to  the 
western  hemisphere,  prior  to  the  period  of  Oolambas,  have  constituted 
subjects  of  interesting  inqniry  from  the  time  of  the  discovery.  And 
viewed  in  the  lights  which  are  now  presented  by  the  progress  of  eth- 
nography, modem  geographical  discovery,  and  other  means  of  advanc- 
ing the  stady  of  nations,  the  inqniry  may  be  snpposed.to  be  one  which 
the  mind  of  Mr.  Smithson  had  embraced  in  his  enlarged  conception  of 
promoting  ^^the  increase  and  dififnsion  of  knowledge  among  men." 

The  occupation  of  the  continent  itself  by  men  diverse — ^in  their  phys- 
ical and  mental  traits  and  their  languages,  from  the  various  races  of 
its  discoverers  at  and  after  1492 ;  separated  as  that  continent  is,  by 
seas  and  open  straits,  from  other  parts  of  the  globe,  constitutes  an  inter- 
esting and  unsolved  problem.  And  its  solution  is  still  more  interesting 
when  we  reflect  that  these  native  races  had  no  maritime  skill  adequate 
to  the  construction  of  ships;  that  the  state  of  arts,  if  we  make  some 
local  exceptions,  was  very  low;  that  they  were  without  letters  or  litera- 
ture; and,  when  questioned  as  to  their  origin,  they  put  forth  traditions 
which  were  generally  better  suited  to  engage  the  imagination  than  to 
satisfy  the  judgment. 

The  extent  and  noble  proportions  of  the  continent,  stretching  for 
thousands  of  miles  along  the  Atlantic,  and  forming  a  vast  and  mount- 
ainous barrier  between  it  and  the  Pacific,  entitled  it  in  more  than  one 
sense  to  the  api>ellation  it  received  by  every  succeeding  navigator  of 
the  New  World.  It  was  indeed  a  new  world,  not  less  in  its  grand 
physical  structure  than  for  the  races  of  man,  who  roved  over  rather 
than  inhabited  it.  And  these  latter  races,  now  that  354  years  have 
passed,  are  quite  as  much  a  problem  to  historians  and  philosophers,  in 
respect  to  their  early  connection  and  national  af&nities  with  the  races  of 
Asia,  Africa,  and  Europe,  as  they  were  then. 

But  when  we  examine  this  continent  in  all  its  sweeping  latitudes  and 
lon^tudes,  in  its  highest  altitudes,  and  in  its  lowest  and  broadest  val- 
leys, we  find  imbedded  in  its  very  geological  strata,  as  well  as  in  its 
surface,  ruins  and  other  evidences  that  it  had  been  inhabited  long  an- 
terior to  the  Indian  race, — ^that  there  had  been  people  of  diverse  arts 
and  habits  upon  its  plains  and  estuaries.  And  that,  of  the  red  race 
itself,  there  are  evidences  of  mutations  and  changes,  reaching  from  mere 
sachemships  to  rude  colossal  empires,  which,  like  that  of  Montezuma, 
broke  down,  in  fact,  under  the  glittering  and  disproportioned  weight  of 
their  inherent  corruptions  and  barbarisms. 

Forts,  mounds,  ditches,  and  works  of  art,  pottery  with  the  triune 
emblem  of  the  philosophy  of  Zoroaster,  mummies  wrapped  in  their  half 
Miotic  cerements,  vast  pyramidal  structures  of  earth  and  of  stone,  pal- 
aces and  ruined  cities,  are  among  the  objects  of  its  antiquarian  and  his- 
torical interest.  Not  only  from  the  romantic  and  sublime  lake  of  Titi- 
caca,  and  the  fire-crowned  peaks  of  the  valley  of  Mexico,  do  we  perceive 
centers  of  population,  rushing  out  to  rule  and  conquer,  but  from  tj^e  yet 
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unexplored  plains  of  the  Bio  Gila  and  the  Colorado  of  California,  from 
the  broad  valley  of  the  Mississippi,  from  the  soathern  slopes  of  the  Ap- 
palachian range  of  the  South  Atlantic,  and  even  irom  the  colder  lati- 
tudes of  the  Oreat  Lakes,  where  the  indomitable  Iroquois  built  up  their 
republic,  we  behold  a  concurring  series  of  facts  and  discoveries  which 
prove  incontestably  that  various  races  of  the  wide-spread  and  original 
&mily  of  man  have  lived,  and  cultivated,  and  warred,  and  died  at  these 
localities. 

When  we  come  to  apply  to  these  vestiges  of  ancient  structure  the 
scrutiny  of  exact  observation  and  description,  and  to  view  the  facts 
under  the  lights  of  induction  and  historical  analysis,  we  elicit  several 
classes  of  evidence  which  tend  to  restore  important  links  in  the  history 
of  the  original  dispersion  of  our  species,  advance  us  in  the  scale  of  knowl- 
edge, and  go  far  to  enable  us  to  appreciate  and  understand  our  position 
on  the  globe.  And  in  proportion  as  this  investigation  is  pressed,  in 
proportion  as  science  is  applied  to  it,  and  the  current  of  investigation 
deepened,  we  abstract  from  the  boundaries  of  mystery  and  conjecture, 
and  add  to  these  of  ascertained  facts  and  history.  We  thus  progress 
indeed  in  knowledge,  and  compass  one  of  the  noblest  ends  of  being. 

It  is  in  this  light  that  ethnology  makes  its  appeal  to  modem  letters ; 
and  I  beg  leave  to  bring  its  claim  to  your  early  consideration.  It  is 
proposed  to  consider  ethnology  in  the  most  enlarged  sense  of  which  the 
etymology  of  the  word  admits  as  embracing  man  in  his  divisions  into 
nations ;  their  affinities  and  characteristics,  mental  and  physical,  with 
such  proofs  deduced  from  history,  philology,  antiquities,  and  the  exact 
sciences,  as  may  serve  to  link  nation  to  nation,  and  race  to  race.  In 
this  study  particular  reference  is  designed  to  be  had  to  the  position  of 
the  American  continent,  and  to  the  aboriginal  races  found  upon  it,  when 
first  discovered  by  Europeans.  In  this  view,  it  will  embrace  not  only 
geography,  antiquities,  and  history,  as  descriptive  sciences,  but  likewise 
the  early  history  of  arts,  ethnography,  comparative  philology,  geology, 
and  physiology,  and  such  other  collateral  sciences  as  may  be  found  nec- 
essary to  investigate,  illustrate,  and  explain  the  subject. 

The  mode  of  advancing  the  subject,  and  carrying  into  effect  the  in- 
quiry, so  as  best  to  bring  out  the  facts  for  genersJ  information,  may 
admit  of  some  diversity  of  opinion.  It  is  not  an  inquiry  which  admits 
of  extempore  results.  To  consider  diligently  the  various  parts  of  the 
continent  which  furnish  aliment  for  the  investigation,  to  scrutinize  and 
collate  what  has  been  discovered  and  written,  to  collect  frt>m  mounds 
and  other  sources,  in  various  parts  of  the  world,  specimens  of  ancient 
art,  and  above  all  to  embody  the  present  and  past  philology  of  tribes 
and  nations,  is  a  labor  requiring  time  and  attention.  Much  of  this, 
when  acquired,  i&  hardly  of  a  character  to  sustain  popular  lectures.  It 
may  be  doabted,  indeed,  whether  in  offering  researches  in  a  verbal  form 
they  are  not  always  in  danger  of  suffering  from  the  hands  of  theory  and 
rhetoric.    Still,  it  is  a  question  whether  condensed  statements  of  parts 
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of  the  inqairy  may  not  thus  occasionally  be  thrown  out.  Bat  whether 
so  or  not,  the  inquiries  should  be  printed  at  a  press  owned  and  con- 
trolled by  the  board,  and  in  a  form  to  correspond  with  the  general  style 
and  plan  of  their  publications.  In  what  manner  compensations  should 
be  awarded,  and  whether  by  a  temporary  appointment  or  a  fixed  pro- 
fessorship, having  a  residence  at  the  pareut  Institution,  and  the  benefit 
of  its  library  and  collections,  in  the  various  departments,  may  admit  of 
consideration.  One  remark  may  however  be  confidently  added,  that 
without  adequate  provision  for  the  time,  books,  and  travel  incident  to 
the  inquiry,  no  person  can  be  expected  to  enter  upon  effective  labor  in 
this  field. 
Outlines  of  the  study  are  sketched  in  the  following  synopsis. 

(I.)      OBJECTS  OF  INQUraY. 

1.  Physical  type  of  man^  or  physiological  traits  by  which  the  several  roots 

of  men  may  be  distinguished, 

(a)  Ethnographical  position  on  the  globe. — ^Tribes  ]  nations.  ( Wiseman.) 
Generic  groups.  (Blumenba^hy  Pritchard.) 

2.  Ma^terial  existence, 

(a)  Means  of  subsistence, — ^In  the  hunter  state:  (Zea  maize,  roots  and 
fruits,  flesh  of  animals;)  Ichthyophagi :  (Ooast-tribes,  crustaceans, 
fish.  What  species  t)  Herdsmen:  (G«ns  des  roche,  gens  des  large.) 
Agriculturists:  (What  plants  cultivated t  howt  and  by  whom! 
what  agricultural  tools  t  Cotton-plant  \  tobacco  ;  potato.)  Concurrent 
faicts  in  natural  history. 

(b)  Mechanical  arts  :  skill. — Clothing :  skins :  bark :  hemp-plant ; 
hunting  implements ;  arms ;  implements  of  public  games ;  fifihing  im- 
plements: nets:  fish-hooks:  bone-needles;  navigation;  vessels:  native 
cordage;  utensils  for  preparing  food:  knives:  pots;  potter's  art: 
What  condition?  vessels  of  clay — raised  by  hand  or  on  the  wheel f 
boiling.  How  effected,  where  no  clay  pots  !  Metallurgy.  What  facts! 
Axe  of  stoue,  of  copper.  Trees,  how  felled  !  baskets :  twine:  awls,  of 
bone  or  horn ;  pipes  of  clay,  of  stone ;   art  of  dyeing. 

(c)  Architecture. — Dwellings,  how  made  ;  tools  in  reference  thereto; 
sculpture;  painting;  monuments  of  stone,  of  earth;  temples;  roads; 
bridges;  teocalli;  mounds;  idols;  baths;  fountains;  sepulchres. 

(3)  Intellectual  existence, 

(a)  Languages  spoken  and  written. 

{b)  Geographical  names. 

(c)  Picture  writing. — Hieroglyphics;  wampum  belts;  qnippus;  in- 
scriptions. 

{d)  Arithmetic. — Units:    mode  and  limits  of  computation; 
system ;  vigesimal  mode ;  high  numbers,  how  denoted. 
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(e)  Measure  and  division  of  time. — Day,  montL,  year;  astronomical 
fiEtcts;  chronology,  how  denoted;  measore  of  length ;  capacity;  value, 
(currency.) 

(/)  Social  state  and  government — Civil  institutions;  political  phe- 
nomena; laws,  penal  and  civil ;  marriage;  distinctions  of  rank ;  castes; 
clans,  chieftainships ;  descent  of  titles  and  rights ;  totemic  principle, 
how  extensive ;  condition  of  females ;  marital  rights  to  property. 

(g)  Religious  belief  and  institutions. — Ideas  of  the  Deity ;  priesthood, 
how  organized;  prophets;  jossakeeds;  metas;  nature  of  worships; 
fire  worship,  how  spread;  demonology;  guardian  spirits;  compensa- 
tions form;  sacrifices;  feasting;  &sting;  dreams;  dancing. 

(h)  Music  and  poetry. — ^Musical  instruments ;  music  boards ;  mnemo- 
nic songs,  by  symbolic  annotation ;  rhymes,  any ;  war  chants ;  pictorial 
rolls  and  devices. 

(t)  Oraltales  and  legends. — Historical  fictions;  allegories;  fables;  tales 
of  amusement;  concurrent  proofis  of  imagination  (Algic  researches). 

{k)  Medical  knowledge. — ^Lancet;  cupping;  pathology  of  diseases; 
magic,  as  applied  to  medicine  and  hunting ;  botanical  remedies ;  metal- 
lie;  knowledge  of  anatomy,  what;  theory  of  the  circulation  of  the 
blood. 

{I)  Mythology. — Persian;  Egyptian;  Chinese;  Grecian  {Bryant)] 
Boman;  American. 

(m)  Philosophy  of  l/^fCj  deathj  wnd  immortality. — ^Ancient  cosmogony ; 
notions  of  creation;  deluge;  monster -era;  transformations;  metemp- 
sychosis; state  of  the  dead;  ghosts;  witchcraft;  idea  of  vampires. 

(4)  Oeographioal  phenomena  as  affecting  or  modifying  the  physical  type  and 

tJ^  material  and  intellectual  existence. 

Climate ;  interior  or  seaboard  i)osition ;  natural  productions,  as  affect- 
ing physical  development ;  tropical  and  torrid  zones ;  influence  of  the 
I>olar  latitudes ;  meteorology  and  topography  generally ;  effects  of  snow 
and  ice  on  the  physical  type,  as  in  the  Eskimo. 

(II)  MEANS  OF  ASOEBTAINING  THE  FAOT». 

1.  Antiquities  and  existing  monuments. 

(a)  Remains  of  art. — ^Buildings;  antique  excavations ;  caves;  tumuli; 
pyramids;  teocalli;  military  works,  ditches,  moats,  &a;  columns;  arms; 
the  arch,  how  developed;  miBchanical  tools,  of  stone,  lead,  copper;  the 
lever  and  wedge ;  idols ;  sarcophagi ;  mosaics ;  bricks,  art  of  making, 
traced ;  pottery,  how  developed ;  gems  and  other  ornaments ;  has  glass 
ever  been  found  in  American  ruins  of  the  ancient  period  t 

(h)  Proofs  of  mental  development  in  the  fine  arts  and  composition.^  Laws 
of  proportion  in  architecture;  painting;  statuary  and  sculpture;  picture 
writing;  hieroglyphics;  phonetic  signs;  dawning  of  the  alphabet;  oral 
tales  and  traditionary  lore ;  inscriptions. 
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2.  Existing  inteUectucU  evidences  of  generic  groups. 

(a)  Li  vocabnlariea ;  {b)  dictfonaries ;  (c)  grammars ;  (d)  plan  of  iit> 
terance;  {e)  names  of  places.    (Antique.) 

.3.  Physiology. 

(a)  Skulls;  (b)  mummies;  (o)  osteological  remains. 

4.  Historiodl  relations  and  works. 

(a)  Works  ascribed  to  natives,  as  in  Mexico;  (b)  works  by  Europe- 
ans; (e)  missionary  translations,  &c.,  modem  period;  {d)  authentic  tra* 
ditions  of  all  ages  and  countries.    (Recorded.) 

5.  Katural  History. 

(a)  Changes  the  earth  and  animated  nature  have  undergone,  as  de- 
noted by  embedded  bones;  (b)  what  effects  have  taken  place  in  the 
superincumbent  formations  since  the  existence  of  mammalia;  (o)  how 
deep  in  the  geological  column  can  the  existence  of  man  be  traced; 
{d)  general  reflex  character  of  geology  on  the  topic. 

6.  Mythology^  as  a  proof  of  mental  afflliatian  in  remote  and  barbarous 

races. 


In  reference  to  all  the  objects,  it  is  essential  to  compare  the  several 
American  nations  one  witn  another,  and  with  the  leading  nations  of 
other  parts  of  the  globe.  In  proceeding  to  explore  the  subject,  the  first 
labor  must  be  that  of  accumulating  facts.  Visits  to  the  several  objects 
of  antiquarian  interest  demanding  attention,  with  proper  instruments 
for  observation,  are  required.  Field  surveys  of  ruins,  and  drawings  of 
all  important  objects  to  be  commented  on,  are  essential.  Care  must 
be  taken  to  notice  whether  there  be  more  than  one  era  of  occupancy, 
or  one  type  of  nationality,  denoted  by  the  same  locality.  And  with 
the  same  view  the  different  ages  and  relative  position  of  the  different 
geological  formations,  embracing  ruins,  or  objects  of  art,  should  be  care- 
fully noted.  Fossil  bones  of  extinct  or  ancient  species  of  animals,  and 
beds  or  banks  of  shells  of  the  Eocene  or  Pliocene  deposits,  furnish  the 
character  of  evidence  denoting  separate  epochs  of  occupancy,  and  be- 
come invested  with  new  interest.  Traces  of  organic  life  of  the  higher 
species  have  been  found  deeper  down  in  the  geological  column,  in  later 
days,  than  were  known  to  the  elder  geologists,  and  the  vestiges  of  man 
should  be  carefully  sought  in  all  the  unconsolidated  strata.  We  know 
the  globe  has  been  disturbed  since  its  creation  and  destruction,  and  we 
should  bo  prepared  to  find  physical  evidences  of  it.    Not  only  architect- 
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are,  bat  metallargy,  pottery,  scolptare,  and  drawing  slioald  be  inter- 
rogated, in  examining  their  remains,  on  American  soil.  Inscriptions 
on  rocks  are  of  valae,  as  antiqaarian  proofs,  as  well  as  all  traces  of  the 
ancient  method  of  symbol  or  pictnre  writing. 

Bat  whatever  degree  of  care  is  evinced  by  personal  inspection,  it  is 
essential  to  the  purposes  of  comparison  that  a  fall  and  complete  collec- 
tion of  antiqaarian  objects,  and  the  characteristic  fabrics  of  nations, 
existing  and  ancient,  shonld  be  formed  and  deposited  in  the  Institution. 
By  adding  to  this,  from  time  to  time,  sach  implements  of  art  or  war, 
articles  of  costume,  or  other  objects  of  curiosity,  as  might  be  obtained, 
there  would  be  formed,  in  the  end,  a  museum  of  mankind,  wherein  each 
tribe  and  nation  would  be  characteristically  represented.  Such  a  mu- 
seum would,  in  itself,  bo  a  desideratum.* 

Nothing  is  more  characteristic  of  the  intellectual  existence  of  man 
than  language.  It  is  found  to  be  a  more  enduring  monument  of  ancient 
affinities  than  the  physical  type,  and  there  is  no  tribe  however  situated 
from  whom  this  proof  of  affiliation  should  not  be  obtained.  By  collect- 
ing a  vocabulary  and  grammar  of  every  known  tongue,  from  printed 
and  verbal  sources,  the  Institution  would  present  to  the  world  a  library 
of  philology  which  would  cause  its  site  to  be  resorted  to  from  the  re- 
motest quarters.  In  the  United  States  and  British  North  America 
alone  we  have  at  least  sixty -four  dialects  and  languages.!  Kor  should 
the  mythology  of  rude  nations  be  neglected.  It  is  the  frame-work  of 
their  philosophy  and  their  religion,  and  gives  character  to  their  songs 
and  poetry  and  every  form  of  intellectual  excitement. 

Finally,  both  the  duty  of  observation  in  the  field,  and  the  examina- 
tion of  facts  and  evidences  in  the  cabinet  or  library,  may  be  commenced 
immediately,  and  need  not  be  delayed  until  the  contemplated  buildings 
are  completed,  and  other  parts  of  the  library,  &c.,  perfected.  Time  is 
essential  in  making  preliminary  examinations.  The  consideration  of  the 
country  may  be  taken  up  in  a  separate  and  systematic  manner,  taking 
valley  by  valley,  or  State  by  State.  Some  portions  of  the  land  are  more 
prominent  in  their  claims  to  notice  than  others;  but  in  all  over  which 
the  tide  of  modem  emigration  sets,  the  evidences  of  its  former  occupa- 
tion are  rapidly  disappearing.  .  The  same  may  be  said  of  the  Bed  Eace, 
whose  language  and  customs  it  is  wished  to  i5reserve.  The  earlier  the 
labor  is  done,  the  more  easy  will  belts  execution.  In  the  Mississippi 
Valley  alone,  where  so  many  evidences  of  the  earliest  and  heaviest 
ancient  population  exist,  but  a  few  years  will  place  the  most  important 
facts  beyond  onr  reach.  By  adopting  the  plan  suggested,  or  some  plan 
of  this  nature,  we  shall  rescue  from  the  oblivion  of  past  generations 
matter  for  thought  and  reflection  for  the  future.    As  fast  as  the  infor- 


^  Many  valaable  objects  of  this  kind  have  been  bronght  home  by  the  exploring  ex- 
i)e<}ition,  and  are  now  deposited  in  the  Patent  Offloe. 
t  Gallatin,  Am.  Ant.  CoL,  VoL  2. 

n.  ]\riR.  ir — [>8 
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mation  is  collected,  digested^  and  prepared,  it  can  bo  sabmittecl  to  tlie 
pablic.  Whatever  form  for  diffasing  it  the  Board  may  tliroagh  it^ 
committees  adopt  can  be  conformed  to;  and  in  this  way  the  object 
may  at  once  be  made  to  assume  a  practical  cast. 

In  submitting  this  plan,  which  has  been  hastily  sketched,  aqd  ex- 
pressing at  the  same  time  the  interest  he  feels  personally  therein,  the 
undersigned  begs  leave  to  subscribe  himself, 

With  high  respect,  gentlemen,  your  obedient  servant, 

Henbt  B.  SoHooixnuPT. 


INDEX  TO  THE  LITERATURE  OF  URANIUM, 

1789-1885. 


By  H.  Oabbington  Bolton. 


PREFACE. 


" Index-learning  tornB  no  student  pale, 

Tet  holds  the  eel  of  science  by  the  tail." 

Dunciad,  I,  279. 

When  engaged  in  researches  on  the  compoaDds  of  nranium,  nearly 
twenty  years  ago,  the  writer  compiled  for  his  convenience  an  index  to  the 
literatare  of  the  element  and  of  its  principal  compounds.  At  the  sugges- 
tion of  several  friends  who  thought  the  compilation  ought  to  be  placed  at 
the  disposal  of  chemists,  the  manuscript  was  extended  and  printed  in  the 
Annals  of  the  New  York  Lyceum  of  Natural  History  (Vol.  ix,  Feb., 
1870).  As  published,  the  index  was  far  from  complete ;  but  the  simple 
plan  adopte<l,  a  chronological  arrangement  of  authorities  and  references, 
with  brief  notes  of  the  subject-matter,  seems  to  have  commended  itself 
to  chemists,  for  the  Index  to  the  Literature  of  Uranium  was  followed 
by  several  others  similarly  arranged.  A  list  of  these  will  be  found  at 
the  close  of  this  preface. 

Impressed  by  the  great  importance  of  index-making,  in  18S2  the 
writer  proposed  to  the  Chemical  Section  of  the  American  Association 
for  the  Advancement  of  Science,  at  the  Montreal  meeting,  the  formation 
of  a  committee  to  encourage  chemists  in  a  scheme  of  co-operative  in- 
dexing briefly  outlined  at  the  time.  The  Chemical  Section  kindly  ap- 
proved the  proposal,  and  a  committee  was  appointed  to  ^^  devise  and  in- 
augurate a  plan  fpr  the  proper  indexing  of  the  literature  of  the  chemical 
elements."  This  committee  reported  in  August,  18S3,  that  it  had  con- 
sidered three  methods  of  collecting  material  for  the  indexes,  viz: 

1.  Keviewing  the  Catalogue  of  Scientific  Papers  published  by  the 
Eoyal  Society.    (8  vols.  4to.) 

2.  Indexing  special  journals  by  different  individuals  and  collating 
the  matter. 

3.  The  independent  plan,  whereby  each  chemist  indexes  all  the  jour- 
nals accessible  to  him  with  reference  to  a  given  element,  in  which  he  is 
presumably  especially  interested. 
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Each  of  these  schemes  is  open  to  objections  and  franght  with  difficol 
ties  that  need  not  be  named.  On  the  whole,  the  third  plan  seemed  to  a 
majority  of  the  committee  the  only  feasible  one  for  the  present.  The 
report  also  considers  the  best  arrangement  of  material,  and  three  ways 
are  suggested:  (1)  chronologically;  (2)  alphabetically  by  authors;  (3) 
topically.  The  committee  do  not  venture  to  dictate  to  volunteer  and 
independent  workers,  but  recommend  the  chronological  arrangement, 
accompanied  by  a  topical  index. 

In  September,  1834,  the  committee  farther  reported  that  several 
indexes  had  been  published  daring  the  twelve  months  intervening,  and 
that  more  were  in  progress.  They  also  announced  that  the  Smithsonian 
Institution  had  consented  to  publish  indexes  to  chemical  literature 
indorsed  by  the  committee,  limiting  somewhat  the  number  of  pages 
per  annum.  The  Smithsonian  Institution  also  distributes,  free  of 
expense,  the  circulars  and  publications  of  the  committee. 

The  following  work  is  offered  as  an  additional  contribution  to  the  series 
of  indexes  named  below.  It  is,  strictly  speaking,  a  second  edition  of 
that  published  in  1870,  but  much  new  matter  has  been  added  and  new 
features  introduced,  so  that  in  reality  it  forms  an  entirely  new  work. 
The  edition  of  1870  contains  622  references  to  papers  by  150  authors; 
the  present  index  contains  1,330  references  to  papers  by  more  than  300 
authorities,  ^ew  matter  has  been  incorporated  with  that  of  the  first 
edition,  and  the  whole  has  been  brought  down  to  the  close  of  1885,  cov- 
ering a  period  of  sixteen  years  of  much  activity.  In  each  paragraph 
the  first  reference  following  the  name  of  an  author  is  that  of  the  original 
publication  of  the  paper  in  question;  the  succeeding  references  are  those 
of  reprints  or  abstracts  of  the  original. 

In  accordance  with  the  suggestion  of  the  index  committee,  two  indexes 
have  been  added — an  alphabetical  index  of  authors  and  a  classified  in- 
dex of  subjects.  These,  it  is  believed,  will  materially  increase  the  utility 
of  the  work.  The  scheme  of  classification  adopted  for  the  subject  index 
is  by  no  means  an  ideal  one.  It  is  not  intended  to  serve  as  a  model  for 
others,  but  it  is  deemed  the  most  satisfactory  attainable  with  the  material 
in  hand.  Knowing,  moreover,  that  as  a  rule  classification  schemes  are 
intelligible  only  to  their  authors,  we  have  added  a  synopsis  of  the  clas- 
sification to  serve  as  a  key.  In  using  the  author  and  subject  indexes, 
it  must  be  remembered  that  they  refer  to  the  items  in  the  chronological 
index,  and  that  the  contents  of  each  paper  are  not  completely  indexed. 
Finally,  the  list  of  abbreviations  will  remove  doubts  as  to  the  journals 
quoted,  and  will  show  at  the  same  time  what  sets  have  been  thoroughly 
examined. 

H.  OAERIlfGTON  BOLTON, 
OJiairman  of  Gammittee  on  Indexing  Chemical  Literature. 
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LIST  OF   IND1«I3LES  TO  CHEMICAL  LITEHATUEE. 

Uranium^  Index  to  ilie  literature  of.  By  H.  Carrington  Bolton.  Annals  of  the  New 
York  Lyceum  of  Natural  History,  Vol.  IX,  February,  1870.     15  pp.    8vo. 

Manganese,  Index  to  the  literature  of;  1596-1874.  By  H.  Carrington  Bolton.  Annals 
of  the  Lyceum  of  Natural  History,  New  York,  Vol.  XI,  November,  1875.  44  pp. 
8vo. 

Ti/anitim,  Index  to  the  literature  of;  1783-1876.  By  Edw.  J.  Hallock.  Annals  of 
the  N.  Y.  Academy  of  Sciences,  Vol.  I.,  Nos.  2  and  3,  1877.    22  pp.    8vo. 

Vanadium^  Index  to  the  literature  of.  By  G.  Jewett  Rockwell.  Annals  of  the  N. 
Y.  Academy  of  Sciences,  Vol.  I,  No.  5,  1877.     13  pp.    8vo. 

Ozone,  Indiex  to  the  literature  of;  1875-79.  By  Albert  R.  Leeds.  Annals  of  the  N. 
Y.  Aciidemy  of  Sciences,  Vol.  I,  No.  12,  1880.    32  pp.    8vo. 

Peroxide  of  hydrogen,  The  literature  of;  1818-78.  By  Albert  R.  Leeds.  Annals  of  the 
N.  Y.  Academy  of  Sciences,  Vol.  I,  No.  13, 1880.     11  pp.    8vo. 

FAectrolyns,  Index  to  the  literature  of;  1784-^80.  By  W.  Walter  Webb.  Annals  of 
the  N.  Y.  Academy  of  Sciences,  Vol,  II,  No.  10,  1882.    40  pp.    8vo. 

Speed  of  chemical  reactions,  Literature  of.  By  Robert  B.  Warder.  Proceedings  of 
the  Am.  Assoc.  Adv.  Science,  Vol.  32,  1883.    3pp.    8vo. 

Starch-sugar,  Bibliography  of.  By  Edw.  J.  Hallock.  Appendix  E  to  report  on  glu- 
cose, prepared  by  the  National  Academy  of  Sciences  in  response  to  a  request  made 
by  the  Commissioner  of  Internal  Revenue.  U.  S.  Internal  Revenue,  Washington, 
D.  C,  1884.    44  pp.     8vo. 

Ozone,  Index  to  the  literature  of  (1879-'83);  accompanied  by  a  historical-critical 
r^um^  of  the  progress  of  discovery  since  1879.  By  All  ort  R.  Leeds.  Annals  of 
the  N.  Y.  Academy  of  Sciences,  Vol.  Ill,  p.  137,  1884.     1(>  pp.    8vo. 

Peroxide  of  hydrogen,  Index  to  the  literature  of;  1879-^83.  By  Albert  R.  Leeds. 
Annals  of  the  N.  Y.  Academy  of  Sciences,  Vol.  Ill,  p.  153,  1884.    3  pp.    8vo. 

Dictionary  of  the  action  of  heat  vpon  certain  metallic  salts,  including  an  Index  to  the 
principal  literature  upon  the  subject.  Compiled  and  arranged  by  J.  W.  Baird ; 
contributed  by  A.  B.  Prescott.    New  York,  1884.    70  pp.    8vo. 

Catalogue  of  chemical  periodicals.  By  H.  Carrington  Bolton.  Annals  of  the  N.  Y. 
Academy  of  Sciences,  Vol.  Ill,  p.  159, 1885.    58  pp.    Byo. 
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Dissert.,  1867. 

Pogg.  Ann.  CXXXm,  500. 

J.  pr  Chem.  CI,  261;  C  C.  1868,  99. 

C.  R.  LXVn,  507 ;  Ann.Ch.  Pharm.,CCXLlX. 
128;  C.  C.  1869,  1040;  DingL  pot  X,  CXC, 
305;  J.  pr.  Chem.  CVT.  255;  Jaliresb., 
cbem.Techn.,  1808, 152;  Jahresb.,  1868,  226; 
Instit.  1868,  806;  Ann.  chim.  phys.  (4], 
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Wemor 

Mineral. 


Schwarz  B»»cken5 

Bockblande 

Swartblende 

Pcchblendo,  Mica  viridis 

cryst 
Grftuer  Glimmer 


Befereooee. 


Macn.  Dei,  204. 
WiOL  Min.,  249. 
Cronst  Min.,  19S. 
LithophyL  Bom.,  183. 

TTeb.  Cronst.,  217. 
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Bate. 

Author. 

Mineral. 

References. 

1785 

ftTfip^r  GUmme'" 

M6m.'acad.  set  Paris.  1785.  238:  Crell's  Ajul 

1787 

KlftPrOth     -    T  X r  .   r 

TTranflra 

1701,  n,  152. 
Mem.  AkacLBerl..  1787. 160. 

ITSO 

Klftproth  r  X  X  -  -  r  ^ .  T  -  - 

UranitSpaUi 

Schr.  Gos.  N.  Berl.,  IX.  273. 

17b9 

Klaproth 

Werner 

Analysis  Ur 

Crell's  Ann.  1780.  II;  400;   Klap.  Bcitr.,  II, 

221. 
Bergm.  J.,  376. 
Bergm.  J. 

J. de phys.,  XXXVI.  248. 
J.dephys.,  XLII.  241. 
Ueb.  Wem.  Verbess..  43. 

1780 

Chaloolith 

1789 

Werner 

Pechblende 

1790 

Klftproth    

Analysis  TTr 

1702 

Anonymous 

Karsten 

Kftfuten 

Analysis  Ur 

1793 

Torberite 

1800 

Pechera 

Karst.  Min.  Tabcll..  56. 

1800 

(?hAniT>eAnx 

TTrwiltfl  ,   '. 

Pha  Mag..  1800, 185. 

Haiiy  Twdt^. 

PhiL  Mag.,  1802 ;  J.  de  phys.,  LY,  314. 

Ann.  ch.  phys.[l),  XLLl,  233. 

Ludwig.Slin.,  t  55. 

Phil.  Trans.,  1805:   Ann.  PhiL  V,  281:  Ann. 

18U1 

HaiiyT 

XJrane  oxldul6 

1802 

Boge ^.^.  ..  . 

1802 

Ekeberg 

Discovery  of  PaOs  in  T  . . . 
TTrangllmmer 

1803 

Ludwiir 

1805 

Gregor 

Analysis  T 

1807 

Brunner 

Occurrence 

Phil.  VU,  63;  Nichohjon's  J.,XIII,  247. 
Leonh.  Tasch.  1, 362. 

1808 

VanqneUu  

TTraninit-e  

Ann.  ch.  phys.  [H,  XLVm,  277. 
Leonh.  Tasch.,  Ill,  95. 

Mineralog.  Manual,  1814. 

Wem.  Mm.  Svst.,  26 ;  Hoffm.  Min.,  IX  a  270. 

Trans.  GeoL  W)c.,  Ill ;    Ann.  PhiL  XII,  133. 

1809 
1814 

Benmardl 

Aikin 

Crystallographio,  U  r  a  n  • 

glimmer. 
TTranitfl 

IH17 

Werner 

I'Vste  TJranokkf  r .,,,.,- 

1818 

PhiUipB 

Freiealebcn 

Uranito 

1818 

Lichtcs  Uranpechera 

Urankalk 

Bc>Ur.  Min.  K<t^nt. ISach8r.  187 :  Leonbr  TAsch- 

1819 

Berzelius 

Jameson 

.  Xn,  168, 

N.  Sjst.  Min.,  205;   Ann.  chim.  phys.  [2], 

XIII,  31;  Schweigg.  J.,  XXVII,  74;   Ann. 

PhiL  XTTI,  404. 
Min.  Syst.,  1820. 
Charafc.  d.  Min.  S\'8t. 
Chom.  Unters.    V.  254. 

1830 

Urannrica 

Uranphyllit 

1820 

Breithaupt 

1821 

John 

Uranyitriol ... 

Berzolins 

Zippeite 

Schweigg.  J.,  XXXII.,  245w  Leonh.  Tasoh., 

XVI.  693;  Ann.  Phil.,  XXIV,  300. 
Ann.  Phil..  XX,  469. 

1822 

PhilUps 

Torbemite 

1822 

Pfaff 

Analysis  XJr 

Schweisfg.  J.,XXXV.  826. 

Ann.  ch.  phys.  [2],  XII,  31;  Bers.  Jahresb., 

1,89. 
Berz.  Jahresb.  1823.  137. 

1822 

Berselins 

l-Tirdrat^ 

1823 

Berselius 

Analysis  T 

1823 

B^rMlins 

Analysis  A.,  Chalcolite.. . 

Presence  of  PsOg  in  T 

AnalytisT 

Pogg.  Ann.,  I.,  374 :  Schweigg.  J.,  XLIV.  29 ; 

Edinb.  J.  Sci.,  n,  372 ;   Ann.  PhiL,  XXV, 

274. 
Ann.  Phil.  N.  S..  VI.  156. 

1823 

PhOlipa 

1823 

Ph«"1pf 

Ann.  PbL  |2],  V,  57 ;    Am.  J.  ScL  [l],  VII, 

380;  Schweigg.  J.,  XLIV,  42. 
Ann.  ch.  phvs.  12],  XXIV,  239. 
Verb-  'jo».  iBohm.  Prag.,  1824 ;    Leonh.  Zeit- 

schr.,  XX,  168;  Edinb.  J.  ScL,  V,  185. 
KftAt"'*^'"  Ar«li.  X^t-.  XIT.  2.'i2:    Rerx-  Jah- 

1823 

TAueior 

Analysis  A 

1824 

Zinpe 

Uranblilthe 

1827 

Zlppe 

TTranbliithe ... 

1830 

m^Mgrgr-^  ********■■***'■ 

Johannite 

rcab.,  VIU.  198. 
Abh.  Bohm.  Ges.  Prac.  1830:  Edinb.  J.  Sci. 

1882 

Bfrndant  

TTraoonlse 

N.  8^  111.306;     Berz.  Jahresb.,  XI,  208. 
Bend.  Trait6.  11.  672. 

1832 

Breithaupt 

TT.  Oommierz ■,,-,-- 

Charak.  Min.  SvBt..  218. 

1833 

Kersten  ! 

Gummite           

Pojrg.  Ann..  X^ VI.  492 ;  Schweigg.  J.,  LXV, 

18  ;  Ann.  Ch.  Pbarm.,  VUI„  285. 
Pof'sr.    Ann..  XXVI.  491 :    Berz.  Jahresb. 

1834 

Kersten 

TTrannechf^rz 

1830 

Gtorhardt 

Uranpecborz  

Xin,  165 :  Ann.  Ch.  Pharm.,  VIU,  285. 
J.pr.Ch.,  tV,  54. 
J.pr.Ch.,  XII,  184. 
Po22.,  Ann.  XLVin,  555 ;  E<linb.  N.  Pha  J., 

XXIX,  418. 
Broitb.  Handb.  Min..  173. 

1837 

Breithaupt 

Uranerz 

1839 

Bo8e,G 

Uri^notantallto . . . .  r  r ,  r  - ,  - , 

1841 

Breithaupt 

Uranochalcite 

1843 

Kbelmen 

Analysis  Ur 

Ann.  d.  M  [4j,  IV,  400;  Ann.  ch. phys.  (3], 
Vin,4a8;  Berz.Jahre«b.,  XXIV,  304;  J.pr. 
Ch.,  XXX,  414. 

Poo-ir.  Ann..  LlX.aSr    Ri^rz.  .TnhnKHli.  TCTClV 

1844 

I'esohemacher 

Analysis  Ur 

I8t5 

304;  Jahrb.  f.  Min.',  1884.  353. 
Am.  J.  ScLflL  XLVni  395. 

1845 

Shopard 

Am.  J.  ScL  [11,  XLVIII,  395. 
Hamlb.  best.  Min..  549. 

1845 

HairlinfrAr _  _ 

Uranin 

1845 

Haidinser 

Zippeit 

Handb.  be«t.  Min..  510. 

1647 

KoseH. 

HamHrnkito    .    . . , 

Posg.,  LXXI,  157. 
Handb..  1847.  863. 

1847 

Broithaunt 

Sch  wer  Uranons 

1847 

BreithauDt 

Uraninimmi 

Handb.,  1847,863. 

1847 

Brolthftupt 

U.Pittiucra 

Handb.,  1847, 863. 

H.  Mis.  15- 
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Date. 


1848 

1848 
1848 
1848 

1848 

1848 
1850 


1852 
1852 
1852 

1853 


1853 
1853 
1851 
1855 
1856 


J  857 
1857 

1857 
1867 

1859 

1850 
1859 

1860 
1860 
1801 


1865 

1865 
1866 
1868 
1860 

1870 

1870 

1870 
1870 
1871 
1872 
1872 

1872 

1873 
1873 
1873 

1873 

1873 
1873 

1873 


1873 


Author. 


Sohoerer,  Tb . 


Worther... 
Hermann .. 
Smith,  J.  L. 

Le  Conte . . 


Genth  ... 
Whitney 


Brookee  &,  Miller 

Haidinger 

Vogl 


▼.  Haner 


Chapman 

Bagsky 

Danber 

Fritaohe 

Descloizeaux 


Vogl 

Lindaoker 


Deecloizeanx 
Genth 


Hermann 

Hermann 
Ordway.. 


Theyer . 
Webeky 
Pisani .. 


Breithaupt 


Chnrch . . 
Chnrch  .. 
Wobaky . 
Hermann 


Webeky 
Borioky . 


Krejci 

Zopharowich 

Woisboch 

Weisbaoh 

Maskelyne  Sc  Flight. 


NordenskJ^ld 


Bammelaberg. 

Zerrenner 

Weisbach 


Weisbaoh 


Schranf. 
Wibel . . 


Winkler 


Frcnxel. 


MineraL 


Analysia  Ur 


Uronit 

Yttroilmenite. 
Me^jidite 


Coracite 

Uranit.. 
Coracite 


References. 


Eliaaite 

Liebigite,  Voglite 


AmJysis  of  Uranpechens 


Uranatemnite 

Pittiners 

Basic  Bulphate 

Uranpecberz 

Optical  exam,  of  minerals 


Basic  sulphate 

Uranochalcite,   Zippeite 

Antnnite 

Analysis  of  Coracite 


XJranoniobit 


Pittinerz 

Bssicsalpbate. 

Analysis  Ur  . . . 

Anidysis  A  — 


Fritsscheite 

Cnprooranit 

Calcoaranit 

AnolysisT 

Antunite 

Kochellte 

Samarskite   and 

minerals. 
Uranophaue  


\ 


related 


Uranotile 


Uranophane 

Crystallograpbio.  uranotile 
Uranospinite,  Trogorite . 

Silicate 

Uranite 


Nohlite. 


Samarskite 

Samarskite 

UronosphSrite,  Uranospi- 
nite. 
Uranotile 


Uranotile. 
Antonite  . 


Uronosphfirite,  Trdgerite, 
Zonncrite,  Urauospinite. 


Torbemite,  Antunite  and 
Zennerite. 


Pogg.,  Ann.,  LXXn,  570 ;    N.  Jen.  Lit  Zt^., 

1848  55. 
J.  pr.'ch..  XLin,  832:  Jahreeb.,  1848,  1211 
J.  pr.  Ch.,  XLIV,  216. 
Am.  J.  Sci.  121,  V,  337;  XI.,  259;  Ann  Ck. 

Pharm,  LXVi;  254:  Jahre«b.,  1847-48, 1230. 
Am.  J.  SoL  [2],  III,  173:  Ji^iroeb..  1848,  U«7: 

1853  642. 
Ann.  Cb.  Phnrm.,  LX VI,  280. 
Am.  J.  ScL  [21,  Vn,  434;  J.pr.Ch.,U,  127; 

PhiL  Mag.  [3|.  XXXVU.  153;   Annoaire 

chim.,  1851,204. 
B.&M.Min.,  1852, 517. 
Jahrb.  geolog.  Reichs.,  IV,  124. 
Jahrb.  geolog.  Beichs.,  IV,  221;  Jahreeb.,  1^ 

849. 
Jahrb. geolog.  Reichs.,  1853, 105;  and  1854. IH: 

J.  pr.Ch.,LXI,  391 ;  Pharm.  Centr.,  1854, 3U; 

Jahresb.,  1854,  793;  Jahrb.  Miu..  1855, 76. 
Chap.  Pract.  Min.,  148. 
Pogg.  Ann.,  Erg&na.,  IV,  348. 
Pogg.  Ann.,  XCn,  251. 

B.  a.  H.  Ztg..  1855,  111 ;  Jahrb.  Kin..  1855.445. 
Ann.  mines  [5],  XI,  261 ;  Am.  J.  Sci  [2).  XXV. 

306;  Instit.,  1857, 49 ;  C.  K.,  XXJ V,  322;  Jah- 
resb., 1857, 687. 

Min.  Joach.  Teplits.,  1857. 

Am.  J.  Sci.  [2],  XXV.  414 ;  Min.  Joach..  1857. 
95  and  119;  Jahresb.,  1857, 094. 

Ann.  d.,  XIV,  377 ;  Jahrb.  Min.,  1861, 184. 

Am.  J.  Soi.  [2],  XXnr.  421 ;  J.  pr.  Ch., 
LXXm, 206:  Jahresb.,  1857, 063. 

J.  pr.  Ch.,  LXXVI,  326;  BolL  aocnat  Moeoon, 
1859;  Jahresb..  1859, 798. 

Jahresb.,  1859, 798. 

Am.  J.  ScL  [21,  XXVI,  197;  J.  pr.  Cb., 
LXXVI,  23.     ^ 

Ramm.  Handb.,  1860, 175. 

Jahrb.  Min.,  1860, 810. 

C.  R.,  Ln,  817 ;  Jahreeb.  1861, 1080 ;  R6p.  chna. 
pare,  UI,  222;  J.pr.Ch.,  LXXXV;  Jahrb^ 
Min.,  1862, 601. 

Berg.  n.  hiittenm.  Ztg.,  XXTV,  302;  Jahrb. 
Min.,  1866, 743;  Jahresb.,  18C5^  911. 

Chem.  Kews.,  XH,  183 ;  Johreab.,  1865, 911. 
J.  Chem.  soe.,  1866, 135. 
Jahrb.  Min.,  1868, 607 ;  Jahresb.,  1888, 1013. 
J.  pr.  Cb.,  C  VII,  139. 

Zeitschr.geoLGes.,XXII,92;  Jahreeb.,  1870, 

1304. 
Jahrb.  Min..  1870,780;  Jahreeb.,  1870,  1905; 

Ber.  d.  chem.  Ges.,  1870, 807. 
Ber.  d.  chem.  Ges.,  1870, 806. 
Jahrb.  Min.,  1870. 780;  Jahreeb.,  1870. 1306. 
Jahrb.  Min.,  1871,  869;  Jahresb.,  1872.  1135. 
Jahrb.  Min.,  1872!  816;  Jahresb.,  1872. 1123. 
Chem.  Soc.  J.  [2],  X,  1054;  Jahresb.,  1872. 

1136;  Ber.  d.  chem.  Ges.,  V,  990;  C.  C. 

1873  118. 
Geol.  Fdr.  Forhandl.  Stockholm,  I,  7 ;  Jahrb. 

Min.,  1872,  534. 
Pogg.  Ann.,  CL,  213. 
Zeitschr.  geol.  Ges.,  XXV,  401. 
Jahrb.    Min.,  1873,    314;    C.   C,    1873,  341; 

Jahreeb.,  1872,  1009. 
Jahrb.  Min..  1873,296;  Jahresb.,  1873,1178; 

J.  Chem.  Soc.  1873,  1108. 
Min.  Mitth.,  1873.  138;  Jahresb.,  1873.1179. 
Jahrb.  f.  Min.,  1873.  242;  J.  Chem.  Soc.  1873 

1110. 
J.  pr.  Chem.  [2].  VII,  1 :  Jahrb.  Min..  1873. 

870 ;  Jahresb.,  1873.  1190;  C.C.  1873. 34J; 

Am.  Chem.,  IV.  36;  J.  Chem.  Soc,  1873. 

606;  Jahresb.  reinen  Cb.,  1873,  72;  Cheo. 

News,  XX VIL  307.  and  XX  VIH,  227 ;  Bull 

soc.  chim.,  XX,  171. 
Jahrb.  Min..  1873.946. 
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Date. 

1873 
1874 
18n 
1877 

1877 

1877 

1878 

1878 
1878 

1878 

1878 
1878 

1879 

1870 
1870 


1880 
1880 
1880 

1881 

1881 
1882 
1882 

1882 

1883 
1883 

1684 
1884 


Author. 


Churoh.. 
Church . . 

Kerr 

Winkler. 


Churoh 

Weiabach  .... 
Nordenakjjild. 


Bmah  and  Dana.. 
Koater , 


Reiohardt 


Bresina. . 
Borzixky 

K5nig  ... 


Patera 
Oenth  . 


Lewis 

Weisbaoh. 
Conutook. 


CoUier. 


Hidden... 
Weiabach. 
Nilaon.... 


Sohraaf. 


Hidden 

TonFonllon. 

Blomstrand . 


HlntnO. 


Schroeokeringite 

Aatnnite  and  Torbemite . 

Ocoarrence  of  U.  minerals 

in  North  Carolina. 
Uranocircite 


Beferenoea. 


Uranooircite,  eatimation  of 

water. 
Cryatallographio 


Clereite  and  Yttrogam- 
mite. 

Uraninite 

Uranite  in  Elba 


Uraninite  from  Joaohima- 

thai. 
Antanite,  oryatallographic 
Uranotile 


Bandite. 


Baret, 


U.  orea  aa  a  Boorce  of  Yd. 

U  mtnerala  of  Korth  Car- 
olina, Uranoiil,  Phoa- 
phnranylite,  Qommite. 


Optical  oharaotor  of  An- 
tanite. 
Uranotil 

Uraninite   fh>m  Branch- 
Tille,  Conn. 

Uranoth(fflte . . 

Uraninite  in  North  Caro- 
lina. 
Uranium  ochre 

Uranothorite 


Uraoothallite(=Liebi£ite). 


Uraninite  from  North 
Carolina. 

Besearohea  on  decompoai- 
tion  prodncta  of  uran- 
inite. 

Mineral  ftom  Moaa,  Nor- 
way, and  on  the  occur- 
ronoa  of  natural  uran- 
atea.    BrSggerita. 

Torbaniite ■ 


Jahrb.  ^oL  Reioha,  1873,  No.  1 :  Am.  Chem., 

IV,  419. 
Cheui.  Newa,  XXX,  245 ;  J.  Chem.  Soc,  Feb.. 

1875,  109. 
Am.  J.  Sci.  [3],  XIY,  496. 

J.  pr.  Chem.  [2],  XYI,  01 ;    Zeitaohr.  Kryat., 
1,894;  Jahreab.,  1877, 1302;  J.  Chem.  Boo., 

1878,  II,  17 ;  C.  C,  1877, 640 ;  Jahreab.  reinen 
Ch.,  1877, 107. 

Min.  Mag.,  I,  234:  Zeitachr.Xryat.,111, 113; 

Jahreab.  reinen  Ch.,  1879, 08. 
Zeitaohr.  Krvat.,  I,  894;  Jahrb.  Mia.,  1877, 

406;  Jahreab.,  1877, 1303. 
QeoL  For.  Forh.,  lY,  28. 

Am.  J.  Sci  [3],  XYI,  85. 

Jahrb.  £  Mui.,  1877, 531 ;  J.  Chem.  Boo.,  1878, 2, 

280. 
Arch.  Phann.[31,XIII,180;  J.  Cbem.Soc,ld79, 

2, 18 ;  Jahreab.  reinen  Ch.,  1878, 109. 
Zoitochr.  Kryat.,  Ill,  273. 
Jahrb.  gool.  ^eicha.  May  81, 1878 ;  Min.  Mag., 

11,150. 
Proo.  Acad.  Nat  ScL  Philad.,  1878,408;  Zta. 

Kryat.,  Ill,  696 ;  Jahreab.  reinen  Ch.,  1879, 

98. 
DingL  pol.  J.,  CCXXXI,  556 ;  J.  Chem.  Soc., 

1879,  2,  08U 

Am.  Chem.  J..  1, 87 ;  Am.  J.  Sci.  (3],  XVIII, 

153;  Chem.New0,XL,21O;  2^itachr.]Cr>-8t., 

lY,  385;  Jahrb.   Min..  1880.   Bef.  I,  35; 

Jahreab.,  1880,  1475  and  1433  and  1415;  J. 

Chem.  Soc.   1881,  2,  96;   C.  C,  1879,  810; 

Jahreab.  reinen  Ch.,  1879.  06. 
Proo.  Min.  Section  PhiL  Acad.  Nat.  Sd.;  Am. 

Naturaliat,  July,  1882,  609. 
Jahrb.  Min.,  1880,  2.  Ill;  Zeitachr.Kryat.,YI, 

107;  J.  Chem.  tioe.,  1881,  2,  392. 
Am.  J.  8ci.[8j.  XIX,  220;  Ztachr.  Kryat., 

lY,  615;  Jahrb.  Min.,  1881.  Ref.,  II,  171; 

Jahreab..  1880, 1413;  C.C.,1880,314;  Jahraab. 

reinen  Ch.,  1880,103. 
Am.  J.  ScL  [3],  XXI,  161 ;  Ztachr.  Kryat.Y, 

614 ;  Jahreab.,  1881, 1361  {J.  Chem.  Soc.,  1881, 

2, 1009 :  BulL  aoc  min.  France,  Y,  117. 
Am.  J.  Sci.  [3],  XXII,  22 ;  J.  Chem.  Soc., 

1881,  2,  1110;  Zeitachr.  Kryat.,  YI,  617. 
Jahrb.  f.  Min.,  1882,  2,  Mem.,  240;  J.  Chem. 

Soc.,  1883,  2,  433;  Zeitachr.  Kryat.,  YIII, 
641.  C.  R.,  XCV,  784;  Ber.  d.  chem.  6ea., 

1882,  2510;  Jahreab.,  1882,  1528;  J.  Chem. 
Soc.,  1883,  2,  200. 

Ztachr.  Kryat.,  YI,  410 ;  Jahreab..  1882,  1537 ; 

J.  Chem.  Soc.,  1883.  2,  055 ;  Bull.  aoc.  min. 

France,  Y.  165 ;  Am.  Naturaliat,  June,  1882. 
Am.  J.  Sci.  (3J,  XXIY,  372 ;   J.  Chem.  Soc., 

1883,  2, 163  and  1063. 

Jahrb.  geolog.  Reicha.  1883,  XXXIII.  1 ;  Am. 
Naturaliat,  1883, 1278. 

GcoL  FSr.  F5rhandl.  Stockholm,  Yn,  60;  J. 
pr.  Chem.  [2],  XXEX,  101;  J.  Chem.  Soc., 
1884, 1102;  Chem.  Newa,  L,  104;  Am.  ohim. 
phya.  [OJ,  lY.  120. 

Bull.  aoc.  min.  France,  YU,  460. 
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Note.— The  numbers  refer  to  the  years,  the  figares  "18**  b^ing  dropped.  Fifnires  preceded  by  **l[" 
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Metallic  U  and  reaearohea,  estimation. . 
Keactions  of  U,  prepaxatlon  of  metal... 

Heparaiion  firom  Fe : 

Snlpbide,  nraninm  red 

Titrntion  withKsMntOi 

Uranyl  salts  and  turmeric  paper 

Uranotile 

Samarskite , 

Uraubliitbe  (Z) 


Kote 

Analysis  X7r 

Production  of  ores  in  1874  . . 
Prodactiott  of  ores  in  1875 . . 
Production  of  IT  in  lYnaaia 

Value  of  metal 

Statistics,  commereiAl 


Date  and 
aeotlou. 


65 

1786 

60 

10 

M.08 

68 

78 

76 

79 

62 

M.57 

K.68 

1(.1747 

M.68 

M.60 

M.70 

M.77 

M.72 

M.82 

M.71 

M.73 

M.73.80 

M.1780 

88 

M.17 

M.1780 

42 

66 

46 

M.48 

68 

M.SO 

M.78 

82 

56 

65 

60 

M.77 

M.73 

42 

42 

46 

41 

60 

65 

76 

50 

66 

81 

82 

81 

82 

83 

70 

80 

81 

80 

M.70 

M.73 

M.24 

M.27 

1700 

M.1702 

76 

77 

76 

76 

82 
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CLASSIFIED  INDEX  OF  SUBJECTS. 


BTMOFfD  OF  CULMSflOATUm, 

I.— Analytical. 

1.  AotUm  of  reagents. 

2.  Extraction  ftx>m  minerala  and  orea. 
8.  QnalitatiTe  teats. 

4.  QoantitatiTe  estimation. 

5.  Separationa. 

6.  Becoverf  of  residnes. 

7.  Use  of  u  eolations  as  reafeni. 
II.— Crystallography. 

III.— Electrolysis. 
IV.— General 
V.-Light. 

1.  Absorption  spoct.ra. 

2.  Chemical  efTects  of  light. 

3.  Flnorescenoe  and  phosphoreseeaae. 

4.  Photography. 
VT.— Metal. 

•yn.— Minerals. 
VUL— Oxides. 
IX.— Salts. 
X.— Technical  and  commercial. 


INDEX  OF  SUBJECTS. 


I.— Ahalttical. 


Sabject. 


1 .  AtUon  of  TMMntt. 

Action  of  Ai  and  Mg  on  solution 

A ction  of  Mg  on  solntions ■ 

Do 

Do 

Alkalies,  action  of,  &c 

Citric  acid,  influence  of,  on  solution 

Dimethylunine,  action  of 

Phosphorus,  action  of,  on  solutions 

Precipitation  of  Ag  by  oxide 

Turmeric  pai>«r,  action  of^  salts  on 

2.  Extraction  jrom  mintruU  and  ores. 

Decomposition  of  uraninite  by  citric  acid 
Extraction 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Extraction  ftom  uraninite 

Do 

Methods  of  decomposing  minerals 

Method  of  decomposing  uraninite 

3.  (^alUaXiw  test*. 

Blow-pipe  reactions 

BIow«pip9  test 

Detection  by  Uie  microscope 

Perrocyanide,  atestfor  U 

llame  reactions 

Reactions  of  17 , 

Test  for  IT 

4.  <iuantUatit»  ettimoHon. 

Estimation 

Do 

Do 

Do 

Estimation,  a  correction 


Anthor. 


Maaclc 

Phipson 

Commaille 

Kern 

.Grotho 

Sniller 

Vincent 

BSttger 

Isambert 

Zimmermann 

Bolton 

Anthon 

Arendt  and  Elnop 

Brande 

Gioseoke 

Lecauu  and  Sorbat 

Peters 

Quesneville 

"wetner 

Wittstein 

Bolton 

Kessler 

Kirwon 

Yanquelin 

Gahn 

Saussure 

Joan 

Beinsch , 

Kern 

Bnnsen 

Zimmermann 

Kern 

Fresenins 

Knop ~ 

Pisani 

H.Boee 

Winkler 


7« 
64 
58 

78 

74,78 

75 

80 

78 
60 

a 

2S 

n 

28 
46 

29 
88 
42 

76 
57 

1797 
10 


1796 
72 
81 
78 


76 

61 

^61 
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Clas9\flcd  iTuUa  of  subjeots-^Contmue^ 
L-^AjiALrnoAL— Continuod. 


SalfSeot 


4. 


&. 


6. 


7. 


QuaiwHtatiM  e«(itiuUion— Continaod. 
Estimation  by  eleoirolysi« 

Do 

Do 

Estimation  of  XJinores 

Estimation  silicoflaoride 

Estimation  (volometrio)  with  EsMnsOi.... 

Do 

Estimation  (volumetrio) 

Do 

Smaratioru. 

Phosphoric  acid,  separation  fh>m 

Pariflcation  from  Co,  Ki,  andZn 

iScparatiou 

Do 

Separation  by  CaOandby  HgO 

Separation  by  electrolysis  frwn  Zn  and  Cr. 

Separation  by  lead  acetate 

Separation  from  Cr 

Separation  from  Fe 

Do 

Separation  fimn  Feby  KsFe  Cyg 

Sei>aration  frtnn  Fe  and  Cr 

Separation  frt>m  G  a 

Separation  from  phosphoric  acid 

Do 

.Separation  from  Vd : 

Separation  (eleotrolvtic)  from  Zn  and  Cr  . . 

Separation  of  U  and  Co.Ki  and  Zn 

Vanadinm,  senaration  in  XT  ores 

Reeovery  qf  rettduss. 
BecoTeryof  residues 

Do 

Do 

Do 

Do 

Uie  9t  U.  Mittfiofw  a»  reagmU. 

Estimation  of  arsenic  acid 

Estimation  of  phosphoric  acid 

Do 


Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do 

Do 


Estimation  of  phosphoric  acid  with  acetate  XT 
Estimation  of  phosphoric  acid  (volometrio)... 

Do 

Estimation  of  zinc  (yolnmetxic) 


Author. 


Lnckow 

Sohiohft 

Bohnohft  

Patera 

Stolba 

FoUenios.... 

Belobonbek.. 
Onyaid 


Rdflluudty 

wader...:. 

Bottlnger 

Oibbs?. 

Peraos 

ClaMen 

Peraoa 

Oibbs 

Boioker 

Zimmeraiaiiii  .........^ 

Henohel 

Ditto 

Leooq  de  Boiebondran 

Relohardt 

Savory 

Bolton 

Classen 

W5hler 

Patera 

OawaloTski 

Heints 

Jani 

Kzensler.. 

Strohmer  and  Klaus . . 

Brftgelmanii 

Abesserand  Janl 

Brftgelmann 

Byasson 

Hoyermann 

Jean 

Joolie 

Kitehin 

Leooste  

Bheineok 

Schomann 

Sutton 

Pinous 

Belohoubek 

Jani 

Mazwell-Lyto 


Date. 


80 
80 
80 
66 
64 
72 
81 
66 
63 

60.78 
46 
44 
66 

86 
84 
84 
78 
78 
7» 
82 
77 
82 
00.78 
83 
76 
84 
46 
78 

76 
60 
71 
78 
77 

77 
78 
77 
60 
64 
74 
73 
78 
40 
71 
72 
60 
60 
76 
71 
76 


n. — Cbtbtalloobafht. 


Crystallograpbic  forms  of  acetate. . . 
Crystallo^n^phio  forma  of  carbonate 

Crystallograpbic  researches 

Do 

Isomorphism  of  flaorides 

(5m  alto  Minerals.) 


Schabns  

Koferstein 

Do  la  ProToataye 

GraUich 

Baker 


52 
66 
42 
68 
80 


in.— Elictboltbh. 


Electrolysis,  estimation  by 

Do 

Do 

Elect rolytin  Heparation 

{8€4  aUo  Analytical,) 


Luckow 
Schicht . 
Schacht 
Lnckow 


M) 
80 
78 
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Cla$9ified  index  of  mhjtcU — Contiiioed. 
IV.. 


8abJ«et. 


▲rtiflcijJ  nnuiinito 

Correction 

CriticiBin  on  Kern's  test 

Criticism  on  P6Iigot 

Digcorery  of  element 

Formula  when  11=240 

Historical  «amm*ry  and  researches 

liistorical  summary  of  action  of  liglit 

Index  to  literature 

Jari;oninm  (UandZr) 

MajjDetio  rotary  power 

Mineral  analyses 

Minerals  anu  researches 

Oocorrence  in  France 

Oocarrencein  sand  of  river  Dee 

Oocnrrencein  thesnn 

l*hosnhorio  acid.    (j8m  Estimation  of  phosphoric  acid.) 

Physiological  action  of  salts 

KodncUon  by  metals 

llesearches 

Do 


Do 
Do. 
Do, 
Do. 


Reseorohes  and  metal  (oride). 

Kesearches  and  minerals 

SiUno , 

KolabilityofUiawaier 

Yauodinm  in  uraninite 


Coek. 
Klaproth 


Knhn 

Klaproth 

Bommslsbers 
Drenkmann .. 

Bolton 

do 


Sorby — 
Verdet... 
Pisani... 
BeneUna 


Thomsoa 
Lookyer. 


Gmelin 

Fischer 

Arf Tedson . . 

Bnchola 

Ebelmen.... 
Hermann,  H 

Richter 

Sendtner  — 
Hermbstidt 
Benelins — 

Proost 

itoneUns ... 
WOhler 


77 
41 

rm 
n 

S8 
61 

s 

17BI 

m 

•6 
42 
•1 
06 
77 
17«2 
23 
03 
24 
41 


v.— Light. 


I 


2. 


3. 


1.  AbtorptUm  tpeetra : 

Absorption  spectra,  a  general  study  of 

Absorption  spectrum 

-  Do;::::::::::;::::::::::::::::::;:::::::::: 

Absorption  spectrum  of  nitrate 

Absorption  spectrum  and  influence  of  heat 

Absorption  spectrum  of  compounds  of  IT  and  Zr. 
Chemical  effeeu  o/  light : 

A  bsorption  of  1  igh t  by  nitrate 

Acetate,  optical  properties  of 

Actiaometry 

Action  of  light  on  solutions 

Do..... 

Do 

Do  

Action  of  light  on  ammonio-citrate 

Action  of  light  on  oxalate 

Action  of  light  on  oxyfluorides 

Action  of  light,  historical  summary 

Action  of  light  on  succinate 

Flu4ir4seen^  and  phoiphcretcenoe : 
Fluorescence 

Do 

Do  

Fluorescent  relations  of  basic  salts 

Fluorescent  spectra,  general  study  of 

Fluorescence,  non-fluorescence  in  Ckiissler  tubes 
G lass,  fluorescence  of 

Do 

Do  

Glass,  in  electrical  illumination 

Gloss,  use  of 

Light  rays,  wave  lengths  of 

Optioal  studies 

Do 

Phosphorescence 


4.  Photography: 

Photographic  prints 


Do. 


-iphy,  use  of  Din. 


Morton  and  Bolton. 

Stokes 

Thudiobum 

Vogel 

do 

Hartley 

Sorby 


Niepce  de  St.  Victor. . 

Schrauf 

Burnett 

Bonaparte ...: 

£  helm  en 

Draper 

Simpson 

Liesegang 

Corvisart  and  Niepee. 

Bolton , 

do 

Seekamp 


Becquerel 

Mere 

Werther,. 


Morton 

Morton  and  Bolton 

Selhorst 

Hogenbach 

Lommel 

Stokes 

Brachot 

do 

ThalAn 

Grailich 

Marbach 

Beoquerel 


les. 


Hagen 
De  Lurnc 

Burnett 

Crespon  &.  Godefboy . 

Liesegan  g 

Niepce  de  St.  Victor 
Tnony 


72 
S2 

ei 

7« 
71 
74 
7t 

58 

61 
61 
42 
42 
tfS 
63 
64 


72 
68 
56 

74 
78 
61 
.72 
78 
52 
72 
63 
69 
58 
66 
57,80.61 


58 

60 
57 
58 
65 
58 
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CUuHfied  index  of  8ubj€ot9-^Conim\io(i. 
V.^LioiiT-^CkmthNied. 


Stibjeot. 


in 


4.  Photoaraphy— Continued. 

Photography,  udo  of  nitmte  in . 
Photo^nraphy,  uiie  of  oxylluoridos  ii 

Senaiticer,  tJ  salts  aa 

Toninebath 

WotW5^'B  procesB 

Spectmm,  absorption,  (see  Absorption  spectrom)  . 
Speotmm,  flaoresoent,  {see  FlaoroBcent  speotnim) 


Author. 


Schnaoss 
liolton... 
Taylor... 
Burgbess 
Wothly.. 


JHib. 


73 
60 
71 
«3 
GO-66 


YI.— MSTAL. 


Atomic  weight,  determination  of 

Do 

Do 

Do 

Do 

Atomic  weight,  determination  of  (oxide) 
Atomic  weight  baaoii  on  specific  lieat  ... 
Atomic  weight  leased  on  vapor  density  . . 

Atomic  weight  and  periodic  system 

Atomic  weight,  recadcnlation  of 

Magnetic  properties 

Metal  and  general  researches 

Metal,  pi-eparation  of 

Metal,  mannfaoture  of 

Do 

Metal^rice  of 

Metal,  specifio  heat 


Kitchln 

Marohand 

L.Mffirer 

PAUgot 

Rammelsberg 

Schonberg 

Zimmennann 

Zimmermann 

Mendelcjeff 

Clarke 

Ritter 

P61igot 

P61igot 

P61igot  Sc  YalonoieiUMs 

Zimmermann 

liolton 


Blfinoke 


7S 
41 
70 
41-47 
44 
13 
83 
81 
70 
81 
1800 
41 
M 
88 
83 
75 
75 
85 


TTE.— MnrxRALS. 

Autunite  (=  variety  of  uranglimmer,  chalcolite  prior  to  1610) :  ITrankalk,  Bersellus,  10  and  23  {  Laogler, 
23 ;  Caloouranite.  Breithaapt,  GO ;  Uranito,  Werther,  48 ;  Oenth,  48 ;  Desoloizeaux,  67 ;  Pisaai,  01  { 
analysis,  Charch,  05 ;  Wibel,  73 ;  Frenzel,  73 ;  Church,  74 ;  Maskelyn  and  Flight,  72. 

Zfrogy/frite,  Blomstrand,  84. 

VleveiU:  KordenskJ^ld,  78. 

CoracUe:  Lo  Conte.48;  Whitney,  50;  Gonth,  57. 

JSUasUe :  Uran-Pittinerz,  Breithaupt,  47 ;  Ilaidinger,  52 ;  Bagsky,  53 ;  Ilermann,  50. 

Oummite :  Feate  Uranokkor,  Werner,  17 ;  Lichtes  ITranpechorz,  Froioalobon,  18 ;  Gammlen,  Brett* 
haupt,  32  and  47 ;  Gammite,  Kersten,  33 ;  Weisbaoh,  82. 

Johannite:  Uran vitriol,  John,  21;  Johannito,  Ilaidinger,  80. 

KoehelUe:  WobKky,  68. 

LiebigiU:  Yogi,  52;  Uranothallite,  Sehrauf,  82. 

MedjidUe:  Smith,  48. 

MiaeeUaneoue :  Ocoarronce,  Branner,  07 ;  occurrence  in  North  Carolina,  Korr,  77 ;  Gontli,  70;  Hidd«ii,  81 
and  83.  Optical  examination  of  minerals,  Desoloiceaox,  50 ;  Crystallographies  Welsbach,  77 ;  Crys- 
tallography of  Autanite,  Brezina,  78 ;  Optical  characters  of  A.,  Lewis,  80 ;  Decomposition  products 
of  Ur.,  Yon  FooUod,  63;  Cr^Mtollogrophy  of  T,  Bemhardi,  00;  Tcschemaoher,45;  Shepard,  45; 
Brookes  and  Miller,  52 ;  von  Ilaaor,  63 ;  Wobsky,  00.  Uraniom  ores  as  a  sonrce  of  Yd,  Patera,  70; 
Kataral  Uranates,  Blomstrand,  84. 

NoMUe:  NordensliJ^ld,  72. 

JiandiU:  Konig,70. 

SamartkUe:  H.Rose.  80, 47;  Hermann,  46,  00;  RammelsboTg,  73;  Zerrenner,  73. 

SehroeekerinffUs :  Church,  73. 

TorbemUe  (=Knpfer.  Uranit):  Mica  viridis  cryst.,  De  Bom,  1772;  GrOner  Glimmer,  Werner,  1780; 
Uranitspath,  Klaproth,  1780;  Champeanx,  nranite,  1800;  Discovery  of  PsOc  in  T,  Xkeberg,  OS; 
Uranglimmer,  Ludwig,  03;  Analyses,*  Gregor,  05;  Uranite,  Aikin,  14;  Phillips,  18;  Uranmioa, 
Jameson,  20 ;  XJrnnphyllite,  Broithanpt,  20;  Phillips  22  and  28 ;  Berselina,  analysis,  22;  Oenth,  48; 
Charch,  anol^'sis,  05;  Cuprouranite,  Breithaapt,  05;  Freniel,73;  Chnrcb,74;  Roster,  78;  Baret,84. 

Trbgerite :  Weisbach  71 ;  Winklor,  73. 

Uraconite :  Boadant,  82. 

UnuiaUmnUe:  Clmpmao,  68. 


042 
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CUt9\fisd  i$uUx  of  9M^feet9 — Continued. 

YIL^MmKALS— Contfamed. 

UrauimiU:  Schwanbeoken,  BrnokmaDn,  1727 ;  B«ekbUiide,  WaOerina,  1747 ;  Swtblnd^  Crw 
8t«dt;  1796;  Peehblende,  De  Bora,  1772 ;  Unnen,  KUpioth,  1789;  PechUende*  Wocner,  17»; 
Analjcis  I7r.,  KlAproth,  1789. 1790;  Pecben,  Earstcn,  1800;  Urmne  ozidoU,  Hafiy,  01;  Aaalyi^ 
S«go,  03;  YaoqaeUn,  08;  AsaljaiA,  Ttatt,  22 1  Bveithanpt,  37  and  47;  Eenten,  Unupecben,  34; 
Gerhard t,  36;  Analysia,  Ebolmen,  43;  Analysia,  Bammelsberg,  44;  Analyaia,  Scheerer,  Tb^  48; 
FritMbe,  65;  Tbeyor«  00;  Brnab  St  Dana,  78;  from  Joaobimstbai,  Beicbardi,  78,  from  Coanecti- 
oat,  Comatook,  80;  from  Kortb  CaroUoa,  Kerr,  77;  Gontb.,  79.  and  HMden,  83;  DecompoaitiOB, 
prodacta  ot  Von  Foullon,  83. 

UraniU  (see  Torbernite). 

UrmnttOM  (fM  Aatanite). 

UramodMleiU:  Braiibaapft,  41 ;  TJadaflhir,  87. 

Urani^immtr  («m  Torbernite). 

UrtmodniU:  Winkler,  77;  Cbnreb,  7T. 

Uranmiea  (90$  Torbenlte). 

ITfianofiioMCf;  Hermann,  M. 

Vrmncpkan4 :  Webakj,  70;  Kr^ci,  70. 

UrmnotpMiriU:  Weiabaob,  78;  Winder,  78. 

UrmiwipinUs:  Weiabaob,  71;  Wlakkr,  78. 

UrmuftanioUU  («m  Bamarakite). 

Uranpk^UiU  («m  Torbaraite). 

UranothaUiU  (fM  Liebigtte). 

UronvUrM  («m  Jobaanlte). 

UranoAariU:  Collier,  81;  KHaon,  83. 

Uranpeehsn  (fM  XJraalnite). 

UrancUUt  Borieky.  70;  Zepbarowiob,  70;  WeiabMb,  78,  80;  Schxuif;  78;  Bortiilcy,  78. 

VogttU:  Yogi,  68. 

VogliUMUUt  Yogi,  67. 

TUrojtwnmiU:  Kordenk^J^ld,  78. 

Zipp§Ut:  Uranbiatbe,  Zipp^  84, 27;  Haidinger,  45 ;  Daaber,  54;  lindaoker,  67;  Qrdway,  68. 

ZtunmriU:  Winkler,  73;  Frenael,  73. 


YUL— OZXDIS. 


SattJect. 


Acid,  aranic 

Acidity  of  peroxide  (ITOi) 

Oxidee 

Oxidea,  i^mio  Tolnme  of 

Oxides,  redootion  of 

Oxidea,  solable  modification  of 

Oxides  pseudo-metal 

Oxides,  specific  grayityof 

Do 

Oxiden,  specific  beat  of  paendo-metal 

Oxides,  specific  beat  of 

Oxides,  specific  Tolame  of 

Sesquioxide,  bydrated 

Trioxide,  Tobitilityof 

Tetroxide 

Redaction  of  protoxide  attempted. . . 

Uranona  oxide  orystalUxed 

Uranicacid 

Yolatility  of  UOf 


Aathor. 


Fairley 

Cbevrenl 

Berthier 

Playfrlr  and  Joule 

S.D.  Clarke 

Grabam 

Faoba 

Playfrdr  and  Jonle 

F.  W.Clarke 

Begnaolt 

Donatb 

Braoner 

Malaguti 

Eisner. 

Fairley 

Plantamour 

WSblerr 

Fairioy 

Eisner 


75 
18 
25 
45 
19 
87 
17» 
45 
73 
41 
79 
81 
43 
08 
78,78 
41 
42 
75 
66 


IX.— Salts. 


Acetate 

Yon  Haner. 

66 

Acetates 

Weselsky ,... 

58 

Acetates  (doable  salts) 

Tlaintnfllnbcrcr 

85 

Acetates  of  Ca  and  of  Co  witb  oranoas  aoetate 

* do 

7J 

Acetate  of  U  and  Li 

Slcbeibler ... 

SO 

Acetate,  orystallonrapbic  propnties  of 

SchaboA 

53 

Acetate,  electrolysis  of 

Smitb,  E.  F 

80 

Alkaline  aranatee 

81 

Arsenlato 

Gibbe 

73 

Arsenlates 

Wertber 

48 

BMieaalta lli'i'il'i'ill] 

Ordway 

68 
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Sal^eot. 


Bromate 

Bromide 

BromidevCT 

Carbonate 

Carbonate,  Sco 

Carbonate,  crystalloffraphio 

Carbonate,  hydrateaammoniacal 

Carbonate  of  IT  and  K 

Chinoline  and  ozvohloride 

Chloride  of  U  ana  phosphorus 

Chromate 

Chromates  of  nOs  and  K 

Citrate,  action  of  light  on 

Croconate * 

Cyanide 

Cyanide  and  carbon  •dioxide 

Cyanides  in  eeneral 

Dialysis  of  nitrate 

Etbyliodide  and  U 

Ferrooyanides 

Ferrocyanide,  formula  of 

Fluoriae 

Fluorides,  ozyfluorides,  and  double  salts 

Fluorides 

Fluorides,  reexamined 

Fluorides,  isomorphism  in 

Ilypophosplilto 

lodate 

Lactate , 

Monochloracetato  of  IT  and  Na 

mtrate 

Nitrate,  bydrated 

Nitrate,  action  of  fuming  nitric  add  on 

Nitride 

Oleate 

i>rganic  bases  and  oxyohloride 

Oxalates 

Oxalates,  action  of  light  on 

Oxy chloride,  ammcmiacal  comiMmnds 

Oxychloride  and  organic  bases 

Oxyfluorides,  doubM  salts,  &o 

Oxyflnorides 

Oxysulphide 

Pontacmoride , 

Peruranates 

Phosphates 

Phosphates,  artificially  crystallised 

Phosphites 

Pyrophosphate : 

Do 

Py  ro-  and  meta-phosphates 

Pyromcemate 

Pyrotartrate 

Khodizonate 

Saccluvrate 

Selenate 

SeleDutes  and  sdenitos 

Seleuites 

Do 

Suberate 

Succinate 

Succinate,  action  of  light  on 

Sulphantimoniate 

Sulpharsenate 

Sulphate.    (^SMOeneralresearohes.) 

Sulphate,  di-sulphate  and  basioity  of  oxide 

Sulphethybte 

Sulphide 

Sulphide, red .., 

Sulphide,  red 

Sulphite 

Sulphite 

Sulphite f 

Sulphites 

Sulphites 

Sulphocarbonate 

Sulphocyanide 

Sulphocyanide 

Sulphomolybdate 


Aathor. 


Rammdaberg 

Berthemot 

Sendtner 

Parkman 

Dellft 

Eeferstein 

Sonchay 

Cheyreul 

C.  Gr.  Williama 

Cronander 

John 

Wiesner 

Liesegang 

Heller 

Fresenins 

Kaudin  and  de  Montiiolin. 

Pinner 

Graham 

Hallwaoha  and  Sohafarik . 

Atterberg 

WyroubOTT 

BerseliTis 

BolUm 

Ditte 

SmitheDa 

Baker 

Rommelaberg 

Qaatier 

PleUchl 

Engelhordt  and  Maddrell. 

Clukeand  Owena 

Klaproth 

SchnltflhSaUack 

Ditte 

XThrlanb 

Gibbons    

C.Gr.  Williama 

Bhelmen 

Corvisartaod  Niepoe 

BegelabeTger 

C.Gr.  Wimama 

Bolton 

Ditte 

BemeM 


Data. 


Fairley 

Werther 

Debray 

Bammelalwrg. 

Persos 

Stromeyer.... 
Cbastafng.... 
Bersdioa 


Heuer. 

Graham 

Berseliua 

Sendtner 

Mospratt 

Nilaon 

Bud.  Brandos . 

Lupton 

Seekamp 

Rammelaberg 
Barseana 


Scholta-Sellaok 

Marohand 

Boae^H 

Patera 

Zimmermann  .. 

Berthier 

Bemel6 

Oiraid .. 

Scheller 

Mospratt ...... 

Benelina 

Porrett 

Skay 

Banelioa 


48 

80 
79 
82 
42 
60 
87 
17 
58 
78 
11 
88 
84 
87 
48 
78 
87 
58 
59 
76 
78 
23 
88 

80,84 
83 
80 
73 
73 
25 
47 
80 
1700 
70 
79 
60 
83 
56 
42 
60 
86 
65 
88 

80.84 

84,65 
74 

75,78 
48 
81 
87 
47 
80 
80 
35 
47 
37 
81 
18 
79 
60 
75 
21 

:8 

65 
41 
28 

71 
37 
23 
60 
80 
48 
65 
62 
87 
44 
28 
14 
87 
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Gia»HfieAind€xo/  9ubjeot9-<iontinued. 


SsltfMt 


Tartratofl 

Tnrtrato 

Tellurato 

Totretbylammoniam  uranato 

Thallium  iiranate 

lTraiiatea,ory8tftUiEed 

U^niulte,  artifloial 

'U/anons  saltii 

Valerianate 

Vanadate , 


Author. 


PAligol 

FriBOh 

Berzelias 

Bolton 

do 

Ditte 

Cook 

Bammelsberj;- 
Bonaparte  .... 
BeneUna 


M 
72 
71 
8X64 
43 
44 
43 
II 


X-^Tbcmxicai.  AHD  ComaEBCUL. 


By-products  In  IT  manniSMtnTe... 

Coloring  porcelain 

Commercial  eztraotioii 

Commercial  and  indnstrial 

Extraction  on  large  scale   

Kxtmction  on  largo  scale 

Mannfkcture  of  U-yellow 

Mordant,  use  a« 

]*rodnction  of  ores  in  1874 

1*rodactiou  of  ores  in  1876 

Production  of  U  in  PmasiA 

Pnriflcation  of  U-yoUow 

Sodium  nranate,  commercial 

Statistics,  commercial 

Technical 

Technical  extraction 

Technical  procesoee,  report  en . . . 

Technical  working  of  ores 

Technical  uses 

Technical  uses 

Yellow  nraniom,  mannfiigiBre  of. 
Yellow  IT,  piuifioalion  of 


Mann 

Schwan . . 
Patera.... 

do... 

do... 

Wysooky. 

do  ... 

DaTis 


Patera 

Priwosnik  ic  Schneider. 


Vc^elsang. 

...!.. do  *".*.! 

LaPemand, 

BriaachoA 

KShnke^.. 

Wyioeky.. 

PM«r»..... 


75 
7t 

491 SS 
73 

49. » 

« 

81 
76 
77 
75 
M 
78 

a 

63 
77 

n 

48 
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KEY  TO  ABBREVIATIONS. 

[DatM  foUowing  tltlee  indkwte  works  ftiUy  indszed.] 


AbbreTiationa. 


AnLCbem 

Am.  Naturalist 
Am.  J.  Photoj; . 
Am.  J.  Sci 


Ann.  Ch.  Pharm.  wr  Ann.  Cbem . 


dLpbjrs 


Ann. 
Ann. 

Ann.  Pbys 

Annals  Lyo.  Nat.  Hist . 
Annals  N:  Y.  Aoad.  Sd. 


Annoaire  cnim 

Anz.  d.  bohm.  naturfl  Yersamml. 

Archivder  Phorm 

B.d&M.  Min 

B«r.  d.  chem.  (}es 


Berg-  nnd  hiittenm.  Ztg. 

Berjrm.  J 

Borz.  Jahresb 


Breitb.  Handb.  Min 


Brit.J.Pbot 

Baohner's  Rei>ort. 
BulL  beige  photog 
BolLdessid 


Ball. soo. ohim 

BolL  soo.  min.  iS^noe. 
Bull  soc.  nat.  Moeoon . . 
Bull.  soc.  pbilomath  ... 
Q  Q 

Chap. Pract Min  ''.'J... 
Cbarak.  d.  Min. Syst ... 

Chem.  Gas 

Chem.  News 

Cbem.  teobn.  MitthoU. 
Chem.  Unters 


CbemikerZtg 

Cosmos 

Crell's  Ann 

Cronst.  Min 

DinsL  pol.  J 

Gehlen  s  J 

GeoL  Fdr.  FSrhandL 

06nie  indnstr 

GiibertAnn 

65tt.  gelebrtAos.. 
Handb.  best.  Min  . . 

Haay.  Trait6 

Horn's  Photog.  J  . . . 

Homphrey  *s  J 

Instit 

J.Chem.Soc 

J.f&r.  Landw 

J.  pr.  Cb 


Stookbolm 


Jabresb.  cbem.  Teob 


Jabreeb.  pbys.  Yer.  Frankft. 
Jabresb.  reinen  Ch 


Joam.de  pbarm 

Joam.  depbys 

lUr8t.Min.Tabell... 
Kastuer's  Arob.  Nat 


Foller  title. 


Amerioaa  Chemist    Chandler.    New  York.    1870-77. 
Amerioan  NatnraUst.    PhiladelpbiA. 
American  Jonmal  of  Photograpnv.    New  York. 
Amerioan  Joomal  of  Science.  Silfiman  A  Dana.  New  Haven. 

1818-'85. 
Annalen  der  Chemie  and  Pharmacie;  wnd  Liebig'sAnnalen  der 

Chemie.    Heidelberz.    1832'-'85. 
Annales  do  chimie  (etae  physique).    Paris.    1789-1884. 
Annales  des  mines.    Paris.  * 

Annalen  derPhysik  and  Chemie  Wiedemann.  Berlin.  1877-'84. 
Annals  of  the  New  York  Lyceum  of  Natural  History. 
Annals  of  the  New  York  Academy  of  Sciences.    New  York. 

1877-'84. 
Annoaire  de  chimie.    Millon  et  Reiset.    Paris.    184&-*61. 
Anzeiger  der  btfbmisoben  naturforschender  Versammlang. 
Archir  der  Pharmacie,  des  alls,  deutschen  Apotheker-Yerems. 
Introduction  to  mineralogy.    Brooke  Sl  Miller.    London. 
Berichte   der  deutsohen  chemischen  Gesellschaft.     Berlin. 

1868-'84. 
Berg>  and  bttttenm&nnische  Zeitang.    Leipzig. 
BergmJbmisches  JoamaL    Kohler.    Freiberg. 
Jahresberioht  iiber  die  Foitschritte  der  physischen  Wissen- 

schaften.    Berzelius.    182^'51. 
YoUst&ndiges  Handbuch  der  Mineralogie.     A.  Breitkanpt. 

Leipzisc. 
Biitbin  Journal  of  Photography.    LiverpooL 
Repert<nium  fILr  die  Pharmacie.    Buchner.    Ntlmberg. 
Bolletin  beige  de  la  photograpbie.    Bruxelles. 
Bolletln  des  soienoes,  pabuA  par  la  Soci6t6  pbilomathique  de 

Paris. 
Bulletin  de  la  Soci6t6  obimique  de  Paris.    1864-'85. 
Bulletin  de  la  Soci6t6  min6ralogique  de  Franoe. 
Bulletin  de  la  Soci6t6  Imp6riale  des  naturalistes  de  Moscoa. 
Bulletin  de  la  Sooi6t6  phuomathique.    Paris. 
Chemisobes  Centralblatt.    Leipzig.    1860-'84. 
Practical  Mineralogy.    E.  J.  Chapman.    London. 
Charakteristlk  des  Mineral-Systems.    Breithaupt.    Freiberg. 
Chemical  Gazette.    London. 
Chemical  News.    Crookes.    London.    186a-'85. 
Cbemisch-teohnischen  Mittheilungen.    EUner. 
John's  Chemisoher  IJntersucbungen  mineraliscber 
*    *    *    Substanzen.    Berlin. 
Chemiker-Zeitnng.    Edthen. 
Cosmos.    Moigno.    Paris. 
Chemisohe  Annalen.    Crell.    1784-1808. 
Mineralogie.    Croostedt.    Stockholm. 
Polyteohoiscbes  JoumaL    Dingier.    StuUgart.    1820-*85. 
Neues  allgemeinee  Jonmal  der  Chemie.    (jFeblen. 
Geologiska  Fdrening,  Fdrhandlingar.    Stockholm. 
G6nie  industiiel.    Paris. 
Annalen  derPhysik.    Gilbert.    1799-1824. 
Gdttingische  gelehrte  Anzeigen.    Gdttingen. 
Handbuch  der  bestimmenden  Mineralogie.  Haidinger.  Wien. 
Trait6  de  mineralogie.    Haoy.    Paris.    1801. 
Photoffraphlsches  JoumaL    Horn.    Leipzig. 
Humpnrey's  Journal  of  the  Daguerreotype.    New  York. 
L'lnstitut.    Paris. 

Journal  ef  the  Cbeoiical  Society  of  London.    1849-'85. 
Journal  f&r  Land wirthsc haft.  *  Gottingou. 
Journal  fur  praktisohe  Chemie.    Leipzig.    1834-*84. 
Jahrbuch  der  k.  k.  geologisohen  Beicnsanstalt.    Wien. 
Jahrbnoh  fur  Mineralogie.    Leonhard  &  Bronn. 
Jahresberioht  iiber  die  Fortschritte  der  reinen^harmaceu- 

tischen  und  teohnischen  Chemie.    Liebig  und  E!opp.    Gies- 

sen.    1847-'84. 
Jahresbericht  ftber  die  Fortschritte  der  chemischen  Techno- 

logie.    Wagner.    Leipzig.    185&-'84. 
Jahresberichte  der  phyaikalischeu  Yerein  zu  Frankfurt  a.  M. 
Jahresberioht  iiber  die  Fortschritte  auf  dem  Gebiete  der 

reinen  Chemie.    Tiibingen.    1873-'82. 
Journal  de  pharmaoie  (et  de  chimie).    Paris.    1815-'84. 
Journal  de  physique,  de  ohimio  [etc.].    La  M6th6rie.    Paris. 
Mineralogische  Tabellen.    Elarsten.    18U0. 
ArchiT  fur  die  gesammte  Naturlehre.     JC  W.  G.    Kastaer, 

Ntbremberg. 
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Key  to  ahbreoiaUonB — Continned. 


Abbreriatioxis. 


Kong.  Vet  Aoad.  Handl. 
Leonh.  Taachenb 


LithophyL  Bom 

Liverpool  Phot.  J 

Ludwif;  Min 

Magn.  Dei 

M6iu.  Acad.  ruy.  soi  Berlin. 
Mem.  Chem.  Soc.  Lond 


Min.  JoAoh.    Teplits 


Min- Mag 

MiD.Syst  

Miu.  Mitth 

Mineralog.  Manual 

Monateb.  d.  Berl  Aoad 


Mondes,  Lee 

Monit.  photog  .. 
Monitecient  ... 
N.  Arch.  ph.  nat 


N.  Gegenst  der  Ch. 


N.  Petenb.  Aoad.  Boll 


N.  Syst  Min . 
KicHoleon's  J . 


Nova  acta  Reg.  Soc  So.  Upeal . 

Oeetr.  Zeits.  ^rg-  a.  Hiitt 

Phaim.  Centr 

Pharm.  Centralh 

Phil.  Mag 

Phil.  Trans , 

Pogg.  Ann 


Polyt.  Centr 

Polyt.  Centralhallo 

Polyt.  Notizbl 

Preoaa.  Zeitsohr.  Borg-H.  n.  Salin 

Proo.  Acad.  Nat  SoL     Philad  ... 


Proo.  Chem.  Soo.  Lond 

QaartJ.  Sci 

Kamm.  Handb 

K6p.  chim.appl 

]t6p.  chim.  par 

Kepert.  Arte 

lt«pert.  Pat.  Iny 

Ko vue  hobd.  chim 

Ku88.  Zeitechr.  Pbann 

San  Franciaco  So 

Schiiften  berl.  Gree.  natnrf.  Pr 


Schweigg.  J 

Sitsangeb.  k.  bdhm.  €^ 


CoU. 


Hraitheonian  Misc. 

Technologiste 

Trau8.  Key.  Soc.  £dinb. 
Trommed.  J.  der  Pharm 

WaU.  Min 

Wien  Acad.  Ber 


Wiener  polyt.  J . . . 
Zeitsclir.  anal.  Ch . 


Zeitachr.  Ch.  .*. 

ZeitAchr.  Pharm 

Zoitschr.  ges.  Katarw. 
Zeitschr.  Kryst 


Fnller  title. 


Kongl.  VetoaalcAps  Akademien  Handlinj^ar.    Stookbofan. 

Tas^enbach  for  die  gesammte  Mineralogie.  Leonhard. 
Frankfort  a.  M. 

Lvthophilaciam  Bomianmn.    Prag. 

Liverpool  Photographic  Journal 

Handbnch  der  Mineralogie  nach  Werner.    Ladwig. 

MagDalia  Dei  in  locis  subterraneis.    Briickmaiui. 

M^moires  de  rAoad6mie  royale  dea  sciencee  de  Berlin. 

Memoirs  and  Proceedings  of  the  Chemical  Society  of  Lon- 
don.   1841-'48. 

Ghuigaerhttltnisse  and  Mineralreichthum  Joacbimtlials.  J. 
Fl.  Vogl.    Teplita.    1857. 

Minendogioal  Magazine  and  Joamal.    Troro.    18T(^'84. 

Jameson's  System  of  Mineralogy.    Edinborgh. 

MineralogiMcho  Mittheilangen.    H.  Tscbermak.     Wiea. 

Aikin's  Manaal  of  Mineralogy.    London. 

Monataberiohte  der  kon.  Aoademie  der  WiaaoaehallsB. 
Berlin. 

Les  Mondes.    Moigno.    Paris. 

Monitear  de  la 


>  photographie.    Paris. 
Monitear  soientlflqae.  Qneanevillo. 


KonTeUe 


PhOadel- 

1843. 
Loodoo. 


ArobiTes  des  sciences  pbysiqaes  et  natorellea. 

S6rie.    G^nive. 
ITeber  die  neaeren  GegenstKnde  in  der  Cbemie.  J.  B.  Bickter. 

Breslao. 
Balletin  de  TAoademie  imp6riale  dee  soienoes  de  8t*P6ten- 

boorg. 
Noaveaa  systftme  de  min6ralogie.    Berxelina.    Paris. 
A  Joamal  of  Natural  Philosophy,  Chemistry  [eto.].     Wm. 

Nicholson.    London.  1797-1813. 
Beg.  sooietat  sclent  npsaliensis,  nova  acta.    Upwala 
Oesterreichische  Zeitaohrift  fiir  Berg-  and  Hiittenweaea. 
PharmaceutiAobes  Centralblatt    L^psig.    1830-*49. 
Phannaceutische  Centralhalle  fiir  Deutschland.    Beriin. 
Philosophical  Magazine.    London.    1798-1884. 
Philosophical  Transactions  of  the  Boyal  SooietT.    London. 
Annalen  der  Physik  and  Chemic*     Poggenoorff.     Berlin. 

1824-84. 
Polyteohnisohes  Centralblatt    Leipzig. 
Polyteohnische  Centralhalle.    Leipzig. 
Polytechnisches  Notizblatt.    B5tt^er.    Mainz. 
Preussische  Zeitschrift  f&rdaa  Berg-,  Hfitten- and  Salinen- 

wetten. 
Proceedings  of  the  Academy  of  Natural  Sdenoea. 

phia. 
Proceeding  of  the  Chemical  Society  of  London. 

Saarterly  Joamal  of  Science.    Boyal  Institation. 
Midbnoh  der  Mineralchemie.    Rammelsberg. 

Repertoire  do  ohimieappIiqu6e.    Paris. 

B6pertoire  de  chimie  pure.    Paris. 

Repertory  of  Arts,  Mann&ctures  [etc.].    London. 

Repertory  of  Patent  Inyentions.    London. 

Revue  hebdomadaire  de  chimie.    M6ne.    Paria. 

Rassischo  Zeiteohrift  fiir  Pharmacie.    St  Petersburg. 

San  Francisco  Scientific  and  Mining  Press. 

Schriften    der  berlinisohen   Gesellscbaft  natnrforscheirfw 
Frennde.    Berlin. 

Journal  fSLr  Chemio  und  Physik.    J.  S.  C.  Sohweigger.  Nun- 
berg.    l811-'83. 

Sitsungsberichte  der  kSn.  bShmisoben  GeseUacbalt  der  Wi»> 
sensonaften.    Prag. 

Smithsonian  Miscellaneous  Collections. 

Le  TechnologiBte.  Paris. 

Transactions  of  the  Royal  Society  of  Bdinburgh. 

Journal  der  Pharmacie.    Trommsdorff.    Leipzig. 

Mineralogia.    Wallerius.    Stockholm. 

Sitaungsberichte  der  math.-natnrwiss.  Clasae  der  kala.  Aoad- 
emie der  Wlssenschaften.    Wien. 

Wiener  polytechnisches  Journal. 

Zeitsohrift  mr  analytischo  Chemie.    Fresenina.    Wieabaden. 
18e2-*84. 

Zeitschrift  fiir  Chemie.    Gdttingen. 

Kritische  Zeitschrift  fiir  Chemie. 

Zeitschrift  fiir  die  gesammte  Naturwisaenchaften. 

Zeitschrift  fUr  Kiystallograpbie  und  Mineralogie.     Grotk. 
Leipzig.    1877-*84. 


[For  full  titles  and  bibliographical  details  of  the  above  consult :  Catalogue  of  Scientific  Serials,  by  S. 
II.  Stiudder,  Cambridge,  1879,  and:  Catalogue  of  Scientific  and  Technical  Periodicals.  1665-18^, 
by  Henry  Carrington  Bolton,  Washington,  D.  C,  1885.] 


PRICE  LIST  OF  PUBLICATIONS 


OF  THE 


SMITHSONIAN  INSTITUTION, 

JULY,  1885. 


This  list  includes  only  the  publications  of  the  Institution  (1847  to  1885)  which  can 
be  furnished  at  the  prices  named.  All  others  are  out  of  print.  All  gratuiUm$  distri- 
bution to  individuals  has  been  discontinued. 

The  '^Smithsonian  Contributions"  and  '* Miscellaneous  Collections''  are  presented 
to  public  libraries  containing  25,000  volumes,  learned  societies  of  the  first  class,  and 
smaller  public  Hbr^-ies,  properly  recommended,  where  a  large  district  would  be 
otherwise  nnsupplied. 

No.  Pcioa 

12.  LiEBER,  F. — Vocal  sounds  of  Laura  Bridsman |2  00 

15.  Squier,  E.  G.— Aboriginal  monuments  of  the  State  of  New  York 6  00 

17.  Hare,  K. — Explosiveness  of  niter 50 

20.  Bailey,  J.  W. — Microscopical  examination  of  soundings 100 

21.  Annual  Report  of  the  Smithsonian  Institution  for  1849 1  CO 

23.  Bailey,  J.  W. — Microscopical  obser^'ations  in  So.  Car.,  Ga.,  Fla. 2  00 

25.  Jewett,  C.  C— Notices  of  public  libraries  in  the  United  States 50 

27.  Booth,  J.  C,  and  Morfit,  C. — Recent  improvements  in  chemical  arts....        50 

28.  Annual  Report  of  the  Smithsonian  Institution,  1650 1  00 

33.  Davis,  C.  H.— Law  of  deposit  of  the  flood  tide 75 

34.  Baird,  S.  F.— Directions  for  collecting  specimens  of  natural  history 05 

36.  Secchi,  A. — Researches  on  electrical  rheometry 1  00 

41.  Leidy,  J. — Extinct  species  of  Americau  ox 1  00 

40.  ToRRKY,  J.—Plantu)  Fr^montianse 3  00 

47.  Jewett,  C.  C. — Construction  of  catalogues  of  libraries 50 

49.  Baird,  S.  F.,  and  Girard,  C. — Catalogue  of  N.  A.  serpents  in  Museum 1  00 

50.  Stimpson,  W. — Synopsis  of  Marine  luTcrtebrata  of  Grand  Manan 100 

52.  Coffin,  J.  H. — Wind!s  of  the  northern  hemisphere 5  00 

56.  Smithsonian  Contributions  to  Knowledge.     Vol.  VI 12  00 

57.  Annual  Report  of  the  Smithsonian  Institution  for  1852 1  00 

C6.  Leidy,  J. — Ancient  fauna  of  Nebraska. 6  00 

59.  Chappblsmith,  J. — Account  of  a  tornado,  New  Harmony,  Ind 50 

60.  ToRREY,  J. — Batis  maritima  of  Linnsens 1  00 

61.  ToRREY,  J.— Darlingtonia  Californica 1  00 

62.  Melsheimer,  F.  E.— Catalogue  of  Coleoptera  of  United  States 2  00 

65.  Henry,  J. — Registry  of  periodical  phenomena 02 

70.  Lapuam,  I.  A.— Antiquities  of  Wisconsin 10  00 

72.  Leidy.  J.—Extinct  sloth  tribe  of  North  America 3  00 

73.  Henry,  J. — Publications  of  societies  in  S.  I.  Library,  1854.  Pt.  I... ..        25 

76.  Smithsonian  Contributions  to  Knowledge.    Vol.  YII 12  00 

78.  Smithsonian  Contributions  to  Knowledge.    Vol.  VIII 12  00 

79.  RuNKLE,  J.  D.— New  tables  of  planetary  motions 50 

80.  Alvord,  B. — Tangeuciesof  circles  and  spheres 1  00 

82.  Jones,  J. — Chemical  and  physiological  investigations  of  vertebrata 1  50 

83.  Meech,  L.  W. — Relative  intensity  of  heat  and  light  of  the  sun I  00 

H4.  Force,  P.— Auroras  in  higher  northern  latitudes 1  00 

dp.  Henry,  J.— Publications  of  societies  ip  S.  I.  Library,  1856.    Pt.  II 25 
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«7.  CoFFiic,  J.  H.—Psychrometiieal  tables |0  10 

88.  G1BB8,  W.,  &Dd  Gknth,F.  a.— Researchee  on  the  aininoiu*-cob*lt  hmmm 1  00 

89.  Brkwkr,  T.  M.— North  American  oology.    Parti ^ 5  00 

90.  Hitchcock,  E.—Dlastrationa  of  8ar£M»  geolo^ 5  00 

92.  Smithsonian  Contribotions  to  Knowledge.    Vol  IX 12  00 

94.  RUNKLK,  J.  D. — Asteroid  supplement  to  new  tables 50 

95.  Hakvet,  W.  H.— Nort  h  American  Marine  Alg»  (ChIoro^>eniie»).     Pftrt  ni    6  00 

97.  Kane,  £.  K. — Magnetical  observations  in  the  Arctic  seas 100 

98.  BowEX,  T.  J.— Grammar  and  dictionary  of  Yomba  language 4  00 

100.  GiLUS,  J.  5L—ToUl  eclipse  of  the  snn.  Pern,  September  7,  1868 50 

101.  Hiix,  Thos.— Map  of  Bolar  eclipse  of  March  15,  1858 OS 

103.  Caswkll,  a.— Meteorological  observations,  Providence,  B.  L,  1831-^60...  1  50 

105.  Baird.  S.  F. — Catalogue  of  North  American  mammals  in  Mnaeomy  1857..  25 

106.  Baird,  S.  F.— Catalogae  of  North  American  birds  in  Mnsenm,  1857 25 

113.  Bache,  a.  D. — Magnetic  and  meteorological  observations,  Philadelphia, 

Pa.,  1840-1845.     Parti 25 

114.  MCller. — Observations  00  terrestrial  magnetism  in  Mexico 125 

115.  Henry,  J. — Commouication  on  the  electro- magnetic  telegraph 05 

117.  HEmtT,  J. — Catalogue  of  publications  in  8. 1.  Library,  1858    100 

118.  Morris,  J.  G. — Catalogae  of  Lepidoptera  of  North  America 100 

119.  Whittlesey,  C. — Fluct nations  of  level  in  North  American  lakes 100 

120.  HiiJ>RETH,  8.  P.,  and  Wood,  J. — Meteorological  observations,  Marietta, 

Ohio,  1817-1-23,  and  1826-18;>9 50 

121.  Bache,  A.  D. — Magnetic  and  meteorological  observations,  Philadelphia, 

Pa.,  1840-1845.    PartU 25 

126.  Le  Conte,  J.  L. — Coleoptera  of  Kansas  and  Eastern  New  Mexico 1  25 

127.  LooMis,  E. — Storms  in  Earojte  and  America,  December,  1836 100 

129.  Kane,  E.  K. — Astronomical  observations  in  Arctic  seas 100 

130.  Kane,  E.  K.— Tidal  observations  in  the  Arctic  seas 100 

131.  Smith,  N.  D.— Meteorological  observations,  Washington,  Ark.,  1840-1859..  1  00 

132.  Bache,  A.  D.—Magnetio  and  meteorological  observations,  Philadelphia, 

Pa.,  1840-1845.    Part  in 25 

133.  Morris,  J.  G.— Synopsis  of  Lepidoptera,  North  America.    Part  1 2  00 

134.  Hagrn,  H.— Synopsis  of  Neuroptera  of  North  America 300 

137.  Henry,  J.— Circular  to  officers  of  the  Uudsoi^s  Bay  Company 02 

138.  Morgan,  L.  H.— Circular  relative  to  relationship 05 

139.  Baird,  S.  F.— Instmctious  for  collecting  nests  and  eggs  of  birds 05 

140.  Le  Conte,  J.  L.— List  of  Coleoptera  of  North  America.    Part  1 75 

141.  LoBW,  H.,  and  Osten  Sacken,  B.— Monographs  of  the  Diptera  of  North 

America.    Parti -..-. 150 

142.  BiNNET,  W.  G.— Bibliography  of  North  American  conchology.     Pari  I. ..  3  00 

143.  Binney,  W.  G. — Land  and  fresh-water  shells  of  North  America.     Part  II-.  2  00 

144.  Binney,  W.  G.— Land  and  frenh-water  shells  of  North^Ajnerica.    Part  in.  2  00 

145.  Prime,  T. — Monograph  of  American  Corbionlad» 75 

146.  McCuNTOCK,  F.  L. — Meteorological  observations  in  arctic  seas 1  00 

148.  GuYOT,  A.,  and  Henry,  J.— Directions  for  meteorological  observations  and 

register  of  periodical  phenomena 06 

156.  EOLESTON,  T.— Catalogue  of  minerals  with  their  formulas 85 

159.  Mitchell,  S.  W.,  and  Morehouse,  G.  E. — Anatomy  and  physiology  of  the 

Chelouia 1  00 

161.  GiBBS,  G. — Dictionary  of  Chinook  Jargon 25 

162.  Bache,  A.  1>.— Magnetic  and  meteorological  observations,  Philadelphia, 

Pa.,  1840-1845.    Parts  IV,  V,  and  VI 50 

IGii.  Baird,  S.  F.— Circular  on  history  of  North  Ameiican  grasshoppers 02 

164.  Baird,  S.  F. — Museum  Miscellanea,  numbers,  labels,  &c 50 

166.  Bache,  A,  D. — Magnetic  survey  of  Pennsylvania 100 

167.  Lk  Contk,  J.  L.— New  species  of  North  American  Coleoptera.    Parti 1  00 

1<)8.  Henry,  J.— Circular  relative  to  birds  from  South  America 08 

170.  GiBBS,  G. — Comparative  vocabulary 06 

173.  Dean,  J. — Gray  substance  of  the  medulla  oblongata 2  50 

174.  Binney,  W.  G.— Bibliography  of  North  American  conchology.    Part  n..  2  00 

175.  Bache,  A.  D.— Magnetic  and  meteorological  observations,  Philadelphia, 

Pa.,  1840-1845.    Parts  VII,  VIU,  and  IX 100 

170    Henry,  J.— Circular  relative  to  collecting  shells 02 

177.  Mekk,  F.  B.— Check-list  of  Cretaceous  and  Jurassic  fossils  of  N.  A 10 

178.  Henry,  J. — Circular  to  entomologists 02 

179.  Hknhy,  J.— Catalogue  of  publications  in  S.  I.  Library,  1866 2  00 

180.  Drapek,  II.— CoDHtnicMon  of  a  silvored-glass  telescope 1  00 

81.  Baiui>,  S.  F.— Uoview  of  Aiucrican  birds.    Parti 2  00 
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182.  Henry,  J.~- Results  of  meteoroloii^ical  observatioDB,  1854  to  1859.    Vol.  II, 

Parti |2  60 

183.  Mebk,  F.  B. — Check-list  of  Miocene  fossils  of  North  America 10 

184.  Smithsonian  Contributions  to  Knowledge.    Vol.  XIV 12  00 

185.  Baird,  S.  F. — DeHiderata  of  birds  of  Mexico,  Central  America,  dto 05 

186.  Bache,  a.  D. — Magnetic  and  meteorological  observations,  Philadelphia, 

Pa.,  1840-1845.    Parts  X,  XI,  and  XU 25 

187.  Annual  lieport  of  the  Smithsonian  Institution  for  1863 50 

188.  Annual  Report  of  the  Smithsonian  Institution  for  1864 50 

189.  SCUDDBR,  S.  H. — Catalogue  of  the  Orthoptera  of  North  America 1  00 

190.  Henry,  J.-^Queries  relative  to  tornadoes 02 

192.  Leidy,  J.— Cretaceous  r0i)tiles  of  the  United  States 5  00 

193.  List  of  duplicate  shells  of  Wilkes  explori  ng  expedition 02 

197.  Whittlesey,  C— -Fresh- water  glacial  drift  of  the  Northwestern  States. ..  1  00 

199.  Newcomb,  S.— Orbit  of  Neptune 3  00 

200.  Conrad,  T.  A.— Check- list  Eocene  and  Oligocene  fossils  of  North  America.  10 

201.  Stimi»son,  W.— Researches  upon  the  Hydrobiinas 60 

202.  PuMPELLY,  R. — Geological  researches  in  China,  Mongolia,  and  Japan 3  00 

204.  Cleaveland,  P. — Meteorological  observations,  Brunswick,  Me.,  1807-'59..  1  00 

205.  Henry,  J. — Circular  relating  to  archajology  and  ethnology 02 

208.  PiCKERiNO,  C.—Gliddon  mummy- case 50 

209.  Annual  Report  of  the  Smithsonian  Institution  for  1865 1  00 

210.  Baird,  8.  F. — ^Arraipemont  of  families  of  birds 05 

211.  Smithsonian  Contributions  to  Knowledge.    Vol.  XVI 12  00 

214.  Annual  Rcpoit  of  the  Smithsonian  Institution  for  1866 100 

215.  Annual  Report  of  the  Smithsonian  Institution  for  1867 1  00 

216.  Henry,  J. — List  of  photographic  portraits  of  North  American  Indians .. .  10 
219.  Osten-Sacken,  R.— Monographs  of  the  Diptera  of  N.  A.    Part  IV 2  00 

221.  Coffin,  J.  H.— Meteoric  tire-ball,  July  20, 1860 1  00 

222.  Schott,  C.  a.— Tables  and  results,  rain  and  snow  in  the  United  States.. .  3  00 

223.  Gould,  B.  A.— Transatlantic  longitude 1  00 

224.  Annual  Report  of  the  Smithsonian  Institution  for  1868 1  00 

227.  Gill,  T. — Arrangemeutof  families  of  Mo llusks 25 

228.  Annual  Report  of  the  Smithsonian  Institution  for  1869 50 

229.  SmithHonian  Contributions  to.  Knowledge.     Vol.  XVII 12  00 

230.  Gill,  T. — Arrangement  of  the  families  of  mammals 25 

232.  Stockwell,  J.  N. — Secular  variations  of  elements  of  the  orbits  of  planets.  2  00 

233.  Ferrel,  W. — Converging  series,  ratio  between  diameter  and  circumference  25 

234.  Baird,  S.  F.— Questions  relative  to  food  fishes  of  the  United  States 05 

235.  Henry,  J. — Instructions  for  observations  of  thunder  storms 02 

236.  Henry,  J.— Circular  relative  to  heights 02 

237.  Henry,  J. — Directions  for  constructing  lightning-rods 02 

238.  Rhees,  W.  J. — List  of  institutions,  libranes,  colleges,  Ac 26 

239.  Harkness,  W.—Observations  on  terrestrial  magnetism 1  00 

241.  Wood,  H.  C— Fiesh-wat^r  Algie  of  North  America 6  00 

242.  Clark,  H.  J. — Anatomy  and  physiology  of  Lucemarias 5  00 

244.  Annual  Report  of  the  Smi  thsonian  Institution  for  1870 1  00 

246.  Smithson ian  Contributions  to  Knowledge.    Vol.  XVIII 12  00 

247.  Gill,  T.— Arrangement  of  faniilies  of  fiwies-. 25 

249.  Annual  Report  of  tbe  Smithsonian  Institution  for  1871 100 

2.54.  DeSaussure,  H. — Synopsis  of  American  wasps 2  00 

256.  LOEW,  H.— Mono^aphs  on  the  Diptera  of  North  America.    Part  HI 2  00 

258.  Watson,  S. — Bibliographical  index  to  North  American  botany 2  00 

2.')9.  Jones,  J. — Aboriginal  remains  of  Tennessee 3  00 

261.  Packard,  A.  S.--Directions  for  collecting  and  preserving  insects 15 

262.  Newcomb,  S.— Orbit  of  Uranus 2  00 

264.  Le  Conte,  J.  L. — New  species  of  North  American  Coleoptera.    Part  II..  -  1  00 

266.  Woodward,  J.  J. — Structure  of  cancerous  tumors.    Toner  lecture.  No.  1.  25 

267.  Swan,  J.  G. — Haidah  Indians  of  Queen  Charlotte^s  Islands 1  00 

270.  Osten-Sacken,  R.— Catalogue  of  Diptera  of  North  America 2  00 

272.  Smithsonian  Contributions  to  Knowledge.    Vol.  XIX 12  00 

274.  Smithsonian  MiscollaDeous  Collections.    Vol.  XII 5  00 

275.  Annual  Report  of  the  Smithsonian  Institution  for  1873 50 

276.  Clarke,  F.  W.— Table  of  specific  heats.    Constants  of  Nature.    Part  11..  50 

277.  Schott,  C.  A.—Tables  of  temperature  in  the  United  States 3  00 

279.  Da  Costa,  J.  M. — Strain  and  over-action  of  the  heart.    Toner  lecture,  No.  3.  25 

280.  Alexander,  S. — Harmonies  of  the  solar  system 1  00 

281.  Newcomb,  8. — General  integrals  of  planetary  motion 50 

282.  Wood,  H.  C— Nature  and  mechanism  of  fever.    Toner  lecture,  No.  4 25 
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283.  Giix,  T.— CaiaJ<>i;iit)  of  fiithea,  CAst  eomst  of  North  Ameriea |025 

284.  SmithiiODiau  Cootribatioos  to  Knowledge.     Vol   XX 10  00 

2^.  SmithfloniaD  Contri  bat  ions  to  Knowledge.    Vol.XX.1 10  00 

286.  Anniial  Beport  of  the  SaitliaoDian  Institotion  for  lti74 100 

287.  BA.Uy  C. — ^ArchiBoIogical  collection  of  the  U.  S.  National  Mnsenm 1  00 

288.  Clabxx,  F.  W.-— Specitic  gravity  tables.  ConstanU  of  Natare.  First  sup- 
plement to  Part  i 50 

289.  Clabkx,F.W.— Tables  of  expansion  by  heat.  ConstanU  of  Nature.  Part  II.  50 

291.  Brown-Sbquard,  C.  E.—Doal  character  of  the  brain.    Toner  lectnre.  No.  2.  25 

292.  CoPS,£.D.— Check-li»tofN.  A.BatraLliiaandReptiHa.    Bull.  N.M.,No.  1.  50 

293.  Kidder,  J.  H.,  and  Coues,  £.— Natural  Historv  of  Kergnelen  Island.  I. 
Ornithology.     Bull.N.M.,  No.2 ' 50 

^^.  KiDDXR,  J.  H.,  and  others. — Natural  Uintory  of  Kergneltsu  Island.     II. 

Oulugy,  botany,  &c    BulL  N.  M.,  No.  3 50 

1{9&.  LiLWRXNCB,  G.  N.,  and  SuMicuRAfiT.  F.  £.— Birds  of  Mexico.     BulL  N.  M., 

No.  4 50 

tf96.  OooDB,  G.  B.— Catalog^ue,  fishes  of  Bermuda.    Bull.  N.  M.,  No.  5 50 

297.  GOODK,  G.  B. — Clacsiiication  of  animal  reMuroes  of  the  United  States. 
BulLN.M.,No.« GO 

298.  Annual  Report  of  the  Smithsonian  Institution  for  1875 50 

300.  Keen,  W.  W.— Surgical  complications  of  fevers.    Toner  lectnro,  No.  5 25 

302.  Adamb,  W. — Subcutaneous  surgery.    Toner  lecture,  No.  6 25 

303.  Streets,  T.  H. — Natural  history  of  Hawaiian  and  Fanning  Islands.  Boll. 
N.M.,No.7 50 

304  Dall,  W.  H.— Index  of  Brachiopoda.     Bull.N.M.,  No.8  60 

305.  Jordan,  D.  S. — North  American  Ichthyology.  1.  Bafinesque,  North  Ameri- 
can fishes.     Bull.N.M.,  No. 9 50 

30G.  Jordan,  D.  S.— North  American  Ichthyology.    II.  CottidsD.    BulLN.M., 

No.  10 50 

308.  Jordan,  D.  S.,  and  Bratton,  A.  W. — North  American  Ichthyology.     HI. 

Fishes,  Alleghany  region.    BulL  N.  M.,  No.  12 50 

310.  Barnard,  J.  G. — Internal  structure  of  the  earth 25 

311.  HOLDBN,  £.  S. — Index  catalogue  of  books  and  memoirs  on  Nebnlie 50 

312.  Smithsonian  Miscellaneous  Collections.    Vol.  XIII 5  50 

313.  £oORR8,  H.  F.  A. — Flora  of  St.  Croix  and  the  Virgin  Islands.  BulL  N.  ML, 
No.  13 ..: 50 

314.  Smithsooian  Miscellaneous  Collections.    Vol.XIV ^ 5  50 

315.  Smithsonian  MisocIlADoons  CollectioDS.    Vol.  XV 5  00 

317.  £ll]0T,  D.  O. — Classification  and  synopsis  of  Trochilidae 300 

318.  Dall,  W.  H. — Remains  of  later  prehistoric  man  from  Alaska  caves 2  00 

319.  Balrd,  S.  F.— Circular  relative  to  crawfish  and  fresh-water  CrustAcea 02 

321.  SnAKESPEARB,  £.  O. — Beparatory  inflammation  in  arteries  after  ligatures, 
&c.    Toner  lecture,  No.  7 25 

322.  Smithsonian  M iscellaneous  Collections.    Vol.  XVI 5  00 

324.  Circular  relative  to  exchanges 01 

325.  Business  arrangements  of  Smithsonian  luBtitution 03 

326.  GooDE,  G.  B.—Cataloffue  of  coUectiou,  animal  resources,  Philadelphia  Ex- 
hibition.   BulL  N.  M.,No.  14 50 

327.  Smithbon,  J. — Scientific  writings 75 

328.  Rheks,  W.  J. — Documents  relative  to  history  of  Smithsonian  Institution. .  5  00 

!  \                           330.  Rhees,  W.  J. — Smithson  and  his  bequest 1  00 

|\                            33L  Rau,  C.—Palenque  tablet 2  00 

332.  Proceedings  U.  S.  National  Museum  for  1878.     VoL  1 2  00 

333.  Proceedings  U.  S.  National  Museum  for  1879.     VoL  II 2  00 

334.  ElxiOT,  D.  G.— List  of  described  species  of  hamming-birds 10 

I                          335.  List  of  principal  scientific  and  literary  institutions  in  the  United  States..  02 

336.  Smithsonian  Miscellaneous  Collections.    Vol.  XVII 500 

337.  Smithsonian  Miscellaneous  Collections.    Vol.  XVIII 500 

.   338.  Welling,  J.  C. — ^Life  and  character  of  Joseph  Henry 25 

339.  Taylor,  W.  B.— Memoir  of  Joseph  Henry ;  a  sketch  of  his  scientific  work.  50 

340.  Smithsonian  Contributions  to  Knowledge.    VoL  XXII 12  00 

f  ]                        341.  Annual  Report  of  the  Smithsonian  Insti  tution  for  1878 50 

342.  KUMLIEN,  L. — Naturi^  history  of  Arctic  America.    Bull.  K.  M.,  No.  15 50 

343.  Henry,  J. — Annual  reports  of  the  Secretary  of  the  Smithsonian  Institu- 
tion, 1865  to  1877 60 

345.  Annual  report  of  the  Smithsonism  Institution  for  1879 50 

346.  Smithsonian  Contributions  to  Knowledge.    VoL  XXIII 12  00 

347.  Howard,  L. — Nomenolatare  of  clouds 05 

348.  Baird,  S.  F.—Rsp<Nrt  on  fishes  of  New  Jersey  coast US 
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352.  Whitnby,  W.  D.— Lectures  on  lingnifitic  scieuce 1*1  25 

353.  SCHOTT)  C.  A. — ^Tables  and  results,  rain  and  snow  in  the  U.  S.,  revised 

edition 3  00 

354.  Deiaunat,  M.— Essay  on  the  velocity  of  light 25 

355.  Ws^rHERiLL,  C.  M.— Ozone  and  antozone 10 

356.  Memorial  of  Joseph  Henry 50 

357.  Wood,  H.  C— Morbid  and  normal  physiology  of  fever 2  50 

3r>8.  Bbckbb,  G.  F.— Atomic  weights.    Constants  of  Nature.    Part  lY 3  00 

300.  Desor,  E.— Palafi ttcH  of  tho  Lake  of  Neuchatel 10 

362.  Kau,  C— Artificial  Shell-deposits  in  New  Jersey 05 

363.  Lewis,  J. — Instructions  for  collecting  land  and  fresh- water  shells 05 

365.  GiBBS,  Hardistt,  Jones,  Ross.—Tinneh  or  Chepewyan  Indians 10 

366.  Edwards,  A.  M. — Directions  for  collecting  Diatomacea 05 

370.  Rau,  C. — Flint  implements  found  in  Illinois .05 

372.  Rau,  C— Drilling  in  stone  withont  niotal 05 

374.  SCHOTT,  C.  A. — iSun-charts  for  summer,  winter,  and  the  year 25 

375.  Taylor,  W.  B.— Nature  and  origin  of  force 05 

376.  Hunt,  T.  S.— Chemistry  of  the  earth 05 

377.  Babinet,  M. — Diamonds  and  other  precious  stones 05 

378.  ROBHRIG,  F.  L.  O. — Language  of  the  Dakota  or  Sionx  Indians 05 

379.  H BNRT,  J.— Eulogy  on  Prof.  Alexander  Dallas  Bache 05 

380.  Peabodt,  a.  p. — ^iontifio  education  of  mechanics  and  artisans 05 

381.  SCHOTT,  C.  A. — Temperature  chart  of  the  United  States  for  the  year 05 

382.  Rau,  C. — North  American  stone  implements 05 

383.  Bransford,  J.  F.— ArchiBological  researches  in  Nicaragua '. 2  00 

384.  Baird,  8.  F. — Circular  in  reference  to  shipping  fresh  fiui 02 

385.  Rau,  C.. — Ancient  aboriginal  trade  in  North  America 05 

386.  Brezina,  a. — Principles  of  crystallography  and  crystallophysics 10 

387.  ScHOTT,  C.  A. — Temperature  charts  of  U.  S.  for  summer,  winter,  and 

year ' 25 

390.  HiLOARD,  J.  E. — Tides  and  tidal  action  in  harbors 05 

391.  Act  to  establish  the  Smithsonian  Institution 02 

392.  RoMER,  F.  F. — Prehistoric  antiquities  of  Hungary •- 02 

393.  GiLLMAN,  H.  —Mound-builders  and  platycnemism  in  Michigan w 20 

394.  Abbott,  C.  C. — Stone  age  in  New  Jersey 25 

395.  Taylor,  W.  B.— Kinetic  theories  of  gravitation 10 

396.  McParlin,  T.  A.— History  and  climate  of  New  Mexico 05 

397.  Mason,  O.  T. — Latimer  collection  of  anttqnities  from  Porto  Rico 05 

398.  Abbe,  C. — Meteorological  memoirs  bv  Colding,  Ferrel,  Hann,  Peslin,  Reye, 

Sohncke ! 25 

390.  Holmgren,  F. — Color  blindness  in  its  relation  to  accidents 10 

400.  Jones,  C.  C. — Aboriginal  structures  in  Georgia 05 

401.  Weismann,  a. — Change  of  Mexican  axolotl  to  amblystoma 05 

402.  Rau, -C.— Stock  in  trade  of  an  aboriginal  lapidary 05 

403.  Rau,  C. — Gold  ornament  from  mound  in  Florida 05 

404.  Haldeman,  S.  S.— Polychrome  bead  from  Florida 05 

405.  Tatlob,  W.  B. — History  of  henry's  contribution  to  the  telegraph 25 

406.  Henry,  J. — Researches  on  sound  .: 25 

408.  Baird,  S.  F. — Report  of  Secretary  of  Smithsonian  Institution  for  1878 .      10 

411.  Lautenbach,  B.  F. — Effect  of  irritatk)n  of  a  polarized  nerve 25 

412.  Cope,  E.  D.— Zoological  position  of  Texas.    Bnll.  N.  M.,  No.  17 50 

413.  GooDE,  G.  B.— Catalogue  of  collection,  Berlin  Fisheries  Exhibit.    Boll. 

N.M.,No.l8 50 

414.  SCHOTT,  C.  A.— Base  chart  of  the  United  States ., 05 
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Morgan,  L.  H 138 

Morm,A 439 

Morris,  J.G 118,133 

Mttller,  Baron  von 114 

N. 

Newcomb,8 199,262,281 

Niblack,A.P 590 

O. 
Osten-Sacken,  B 141,219,270 

P. 

Packard.  A.  8 261 

P©abody,A.P 380 

PhiUips,B 454 


PickennK.C » 

P^yrter,  N » 

PRntiaft,D.W 5O0 

Prime,T 115 

PompeUy.B 9tt 

R. 

BathUim^B 465,554,55? 

Ban,C 287,331,362,370,372,362 

385,402,403,440,509,573 

Beid,&0 556 

Bhecs,W.J 238, 328, 330. 1« 

Rice,  W.N 563 

Eidrwaj,R 422,462,553 

Bockwood,C.G 616 

Bcehrig.  F.  L.  O 378 

Romer.F.F 398 

Ro8s,B.R 365 

Rankle,J.D 79,1M 

S. 

SclioU,C.A 222,277.363,374.387.414 

Scadder,S.H 189.470 

Secchi,  A 36 

Shakespeare,  £.  O 321 

8inipson,J.H 561 

Smith,  N.D ISl 

Smithson.  James 327 

Sonntag,A 114 

Sqnier.KO 15 

Siimpson^W 50,201 

Stockwell,J.N 234 

Streets,T.H 3© 

Snmichrast.F 295 

Swan,  J.  O 367 

T. 

Taylor,  W.B 339,375,395,406,595 

Thomas,  C 601 

Torrey,J 46,60,61 

Trae,F.W 562,608 

W. 

Ward,L.F 444,460,461 

Wat8on,S 258 

Web8ter,H.E 569 

Wei8mann,A 401 

Welling,J.C 338 

WethenU,C.M 355 

Whitney,  W.D 352 

Whittlesey,C 119,197 

Win8low,F 564 

Wood,H.C 241,282,357 

Wood,  J 120 

WoodwaidfJ.J 268 

Y. 
TaROW,H.C 493,617 
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CLASSIFIED  LIST. 

ANATOMY,  PHYSIOLOGY,  MEDICINE,  AND  SUEGEEY. 

Ko.  In 

CftUlogQA.  Price. 

Adams. — Sub-cn taneous  sargery.    Toner  leotme  No.  6 302  $0  25 

Baird. — Request  for  specimens  of  drngs 541  02 

Beyer. — Catalogue  of  uiateria-medica  collection,  revised G22  lU 

Brown-S6quard. — Dual  character  of  the  brain.    Toner  lecture  No.  2 . .  291  25 

Da  Costa.— Strain  and  over- action  of  the  heart.    Toner  lecture  No.  3.  279  25 

Dean. — Gray  substance  of  the  Medulla  oblongata.    (S.   C.)* 173  2  50 

FuNT.—Catalosue  of  materia-medica  collection 539  10 

Flint. — Classihcation  of  drugs  and  medicines 451  02 

Flint. — Classification  of  materia-medica  collection 450  02 

Flint. — Memoranda  for  coUectors  of  drugs 452  02 

Flint. — Report  on  pharmacopceias  of  all  nations 5()0  10 

Holmgren.— Color-blindness  in  relation  to  accidents 399  10 

Jones.— Chemical    and    physiological    investigations.     Yertebrata. 

4(8.  C.) 82  1  50 

Kken. — Surgical  complications  of  fevers.    Toner  lecture  No.  5 300  25 

I^ctenbach. — Effect  of  irritation  of  a  polarized  nerve 411  25 

Mills. — Mental  overwork.    Toner  lecture  No.  9 594  25 

Mitchell  and  Morehouse.- Anatomy  and  Physiology  of  Chelonia. 

(S.  C.) 159  1  00 

Shakespeare. — Reparatory  inflammation  in  arteries  after  ligatures, 

&c.     Toner  lecture  No.  / 321  25 

Weisman?:. — Change  of  Mexican  axolotl  to  amblystoma   401  05 

Woou — Morbid  and  normal  physiology  of  fever.     (S.  C.) *357  2  50 

Wood. — Nature  and  nieclmnism  of  fever.    Toner  lecture  No.  4 282  25 

Woodward. — Structure  of  cancerous  tumors.    Toner  lecture  No.  1 .. .  266  25 

ANTHROPOLOGY.    {See  also  Philology.) 

Abbott. — Stone  age  in  New  Jersey 394  25 

J3(£UMER. — Index  to  SmithRoniaii  anthropological  publications 421  10 

Bransford. — Antiquities  of  Costa  Rica 619  10 

BuANSFORD. — Archfpological  researches  in  Nicaragua.     (8.  C.) 383  2  00 

COPK.— West  India  boue -cave.     (S.  C) 489  2  00 

Dall. — Remains  of  later  prehistoric  man  from  Alaska  caves 318  2  00 

Desor.— Palafittcsof  the  Lake  of  Neuchatel 360  10 

GiBBS,  llARDiSTY,  JoNKS,  Ross  — Tinuch  or  Chepewyan  Indians 365  10 

GiLLMAN. — Mound-builders  and  platycnemism  in  Michigan 393  20 

Gore.— Tuckahoe  or  Indian  bretui • 482  05 

Haldeman. — Pol  J  chrome  bead  from  Florida 404  06 

Henry. — Circular  relating  to  archajology  and  ethnology 205  02 

Henry. — List  of  photographic  portraits  of  North  Amerioan  Indians..  216  10 

Howitt. — Australian  group- relations 596  05 

JoNKS. — Aboriginal  structures  in  Georgia 400  05 

Jones.— Aboriginal  remains  of  Tennessee.     (S.  C.) 259  3  00 

Ki.NGL^v. — Arcljicological  map  of  District  of  Columbia 537  05 

Knight. — Savage  weapous  at  the  Philadelphia  Exhibition 415  25 

LAPHAM.—Autiquitit's  of  Wisconsin.     (8.  C.) 70  10  00 

Mason.— Latimer  collection  of  antiquities  from  Porto  Rico 397  05 

Mason. — Miscellaneous  authropological  papers  for  1879 420  10 

Mason. — Miscellaneous  anthropological  papers  for  1881 481  10 

Mason. — Misccllanoons  antliropolo^^ical  papers  for  1882 535  20 

Mason. — Miscellaneous  anthroi)ological  papers  for  1883 588  20 

Mason. — Miscellaueous  antbropolo;rical  papers  for  1884 620  10 

JIason. — Ke])oi  t.  on  authropology  for  IBril 488  10 

Mason. — Report  on  anthropology  for  1882 534  10 

Mason. — Report  ou  anthropolojry  for  18.^3 583  10 

^LvsoN. — Roi»ort  on  authropology  for  1884 618  10 

*  Smithsonian  Contributions- to  Knowledge,  quarto. 
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Morgan. — Circa]»r  relative  to  relationsliip 138  |0  (1^ 

NiBLACK. — iDstructions  for  taking  paper  molda  of  iiMcriptioiiB,  A;c 590  tt 

PiCKERiXG. — Gliddon  ninmniy  ca«e.    (S.  C.) 208  50 

Rac. — Ancient  aborigiDal  trade  ID  North  America 3S5  i6 

Bau.— ArchieoJogical  collection  of  the  U.  S.  National  M naeam.     (S.  C.)       287  1  00 

Bau. — Articles  on  anthropological  sabjects.    (From  Reports  8.  I.) 440  £ 

Kai;. — Artiijcial  shell-depoeiu  in  New  Jersey 36S  d^ 

Bau. — Circnlar  relative  to  aboriginal  antiquities 57^  OS 

Bau. — Flint  implements  fonnd  in  Illinois 370  05 

Bau. — Drilling  in  stone  without  metal 37S  05 

Bau. — Gold  ornament  from  monnd  in  Florida 403  05 

ILau.— North  American  stone  implements 382  05 

Bau.— Palenqne  tablet.    (8.  C.) 331  i  00 

Bau. — Prehistoric  fishing  in  Europe  and  America.    (S.  C.)  .^ 509  6  OO 

Bau. — Stock  in  trade  of  an  aboriginal  lapidary 402  05 

BOMEB. — Pre-historic  antiquities  of  Hungary 392  (fi 

SufPSON. — Coronado's  march  in  search  of  Cibola 561  CG 

Squier.— Aboriginal  monuments  of  the  State  of  New  York.    (S.  C.)  -•         1&  ^  ^ 

SwAir. — Haidah  Indians  of  Queen  Charlotte's  Islands.    (S.  C.) 267  2  00 

Transactions  of  Anthropological  Society  of  Washington,  for  1879-'82. 

Vol.  1 501  1  00 

Transa«^ions  of  Anthropological  Society  of    Washington,    abstract 

1879-'80 502  1  00 

Transactions  of  Anthropological    Society  of   Washington,    1882-'83. 

Vol.2 544  100 

Thomas. — Directions  for  mound  exploration 601  08 

ASTBONOMT. 

ALEXANDER.—Harmonies  of  the  solar  ^stem.    (S.  C.) 280  100 

Draper. — Construction  of  a  siivered-glass  telescope.    (S.  C.) 180  1  00 

G1LLI88.— Total  eclipse  of  the  sun,  Peru,  Sept;  7, 1858.    (S.  C.) 100  50 

Gould.— Transatlantic  longitude.    (S.  C.) 223  1  00 

Hill.— Map  of  solar  eclipse  of  March  15,  1858 101  Oi 

HoLDEN  and  B<ehmer. — Beport  of  observatories  for  1880 438  25 

li OLDEN. — Index  catalogue  of  books  relating  to  Nebulie 311  50 

HoLDEN. — Beport  on  astronomy  for  1879  and  1880 427  10 

HOLDEN. — Beport  on  astronomy  for  1881 483  10 

lioLDEN. — Beport  on  astronomy  for  1882 525  10 

UoLDEN. — Beport  on  astronomy  for  1883 ^  574  10 

HoLDEN. — Beport  on  astronomy  for  1884 '  609  10 

Kane. — Astronomical  observations  in  Arctic  seas.    (S.  C.)  129  100 

Newcomb. — Integrals  of  planetary  motion.     (S.C.) 281  50 

Newcomb.— Orbit  of  Neptune.     (S.C.) 199  3  00 

Newcomb.— Orbit  of  Uranus.     (8.  C.) 262  2  00 

K UNKIJI. — ^New  tables  of  planetary  motion.     (8.  C.) 79  50 

BuNKLE. — Asteroid  supplement  to  new  tables 94  50 

Stockwbll. — Secular  variations  of  elements  of  the  orbits  of  planets. 

(8.  C.) 232  2  00 

BIBLIOGRAPHY. 

BiNNEY. — Bibliography  of  North  American  conchology.  Part  1.. 142  3  00 

BiNNEY. — Bibliography  of  North  American  conchology,  Part  II 174  2  00 

Bolton. — Catalogue  of  sciontiiic  periodicals 614  3  00 

Gill. — Bibliography  of  lishes  of  Pacific  coast 463  50 

GooDE. — Bibliography  of  Spencer  F.  Baird 508  100 

Uenuy. — Catalogue  of  publications  in  8. 1.  Library,  1858 117  1  00 

Henry. — Catalogue  of  publications  in  8. 1.  Library,  1866  .*. 179  2  00 

IIenry. — Publications  of  societies  in  S.  I.  Library,  1854,  Part  I 73  85 

HiCNRY. — Publications  of  societies  in  8. 1.  Library,  1856,  Part  II 85  26 

HoLDEN. — Index  catalogue  of  books  and  memoirs  on  Nebulad 311  50 

Jewett. — Construction  of  catalogues  of  libraries - 47  50 

Jewett. — Not  ices  of  public  libraries  in  the  United  States S5  50 

Lint  of  principal  literary  and  scientific  institutions  in  the  United  States.  335  02 

BniiiES. — Catalogue  and  index  of  Smithsonian  publications,  1846-'82. ..  478  75 

Rt«ee8. — List  of  institutions,  libraries,  collo^ea,&o 238  25 

W 4Te0N.— Bibliographical  index  to  North  American  botany 258  2  00 
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OAtalogue.  Ptioe. 

Henbt.— Eulogy  on  Alexander  Dallas  Bache 379  |0  05 

Henry,  memorial  of  (by  nnmerons  contribntors) 356  50 

Mater. — Henry  as  adiscoverer 417  25 

Porter  and  others. — ^Addresses,  Henry  statne 585  05 

BBEB8.—Smith8on  and  his  bequest 330  1  00 

Tatlor.-— Memoir  of  Joseph  Henry,  a  sketch  of  his  scientific  work. ..  339  50 

Weljjkg.— Life  and  character  of  Joseph  Henry 338  25 

BOTANY. 

EGOERS.—Flora  of  St.  Croix  and  the  Virgin  Islands 313  50 

Farlow.— Report  on  botany  for  1879-^80 430  10 

Farlow.— Report  on  botany  for  1881 - 486  10 

FARLOW.—Report  on  botany  for  1682 532  10 

Farlow.— Report  on  botany  for  1883 581  10 

Gore. — Tuckahoe,  or  Indian  bread 482  05 

GuYOT  and  Henry. — Register  of  periodical  phenomena 148  05 

HARVEY.-^North  American  marine  AIg»,  Part  III.    ChlorospermeGS. 

(S.  C.) 95  6  00 

Lefrot. — Botany  of  Bermuda 564  25 

TORRBY.— Balis  maritima.    (S.  C.) 60  1  00 

TORRBY.— Darlingtonia  Califomica.    (S.  C.) 61  1  00 

TORREY.— Plant®  Fr^montians.    (S.C.) 46  3  00 

Ward.— €heok*list  of  plants  of  Washington 461  05 

Ward. — Directions  for  collecting  and  preserving  plants 460  05 

Ward.— Guide  to  the  flora  of  Washington 444  50 

Watson. — Bibliographical  index  to  North  American  botany 258  2  00 

Wood.— Frash-water  Algie  of  North  America.    (S.  C. ) 241  5  00 

CHBMISTRr  AND  TECHNOLOGY. 

Baird. — Circular  in  reference  to  building-stone  collection,  U.  S.  Nat. 

Mus 453  02 

Barker.— Report  on  chemistry  for  1881 485  10 

Becker.— Atomic  weiffhts 358  3  00 

Bolton.— Report  on  chemistry  for  1882 530  10 

Bolton.— Report  on  chemistry  for  1883 579  10 

Bolton.— Report  on  chemistry  for  1884 614  10 

Booth  and  Morfit. — Recent  improvements  in  chemical  arts 27  50 

Clarke. — Tables  of  expansion  by  heat 289  50 

Clarke. — Specific  gravity  tables,  1st  supplement  to  Part  1 288  50 

Clarke.— Table  of  specific  heat 276  50 

Flint. — Report  on  pharmacopoeias  of  all  nations 660  10 

Gibes  and  Genth. — Researches  on  the  ammonia  cobalt  bases.    (8.  C).        88  1  00 

Hare. — Explosiveness  of  niter.    (S.C.) 17  50 

Hitchcock.— Plan  of  textile  exhibit 597  02 

Hunt.— Chemistry  of  the  earth 376  05 

J ONE8.— Chemical    and   physiological   investigations  of  vertebrata. 

(S.C.) 82  1  60 

Merrill.— Plan  of  building-stone  exhibit 598  02 

MORIN. — Warming  and  ventilating  occupied  buildings 439  35 

Smithson.— Scientific  writings 327  75 

Taylor. — History  of  Henry's  contribution  to  the  telegraph 405  25 

Wstuerill.— Ozone  and  antozone 355  10 

ELECTRICITY  AND  MAGNETISM. 

Bachx. — Magnetic    observations,    Philadelphia,    1840-M5.     Part   I. 

(S.C.) 113  25 

Bache. — Magnetic   observations,    Philadelphia,    1840-^45.     Part   IL 

(S.  C.) 121  25 

Bache. — Magnetic   observations,    Philadelphia,   1840-^45.    Part   HI. 

(8.  C.) 132  25 

Bache. — ^Magnetic  observations,  Philadelphia,  1840-M5.     Part  IV  to 
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[.    (S.C.) 


VI.    (S.C.) 162  ^ 
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Bacub.— Magnetic  observatioiiA,  Philadelphia,  I840-M5.    Part  YII  to 

IX.    (S.C.) 175 

Bache. — Magnetic  observations,   Philadelphia,  1840-^45.    Part  X.  to 

XIL    (S.C!) 186 

Bache. — Magnetic  survey  of  Pennsylvania.    (S.C.) 166 

Gould. — TransatlaDtic  longitude  (by  electro-magnetic  signals).  (S.  C.)-  ^223 

Hahknuss. — Observations  on  terrestrial  magnetism.    (8.  C. ) 239 

Henry. — Communication  on  tbe  electro-magnetic  telesraph 115 

Kane. — Magnetical  observations  in  tbe  Arctic  Seas.    (S.  C.) 97 

MuLLER. — Terrestrial  magnetism  in  Mexico.    (S.  C.) 114 

Secchi. — Researches  on  electrical  rheometry.     (S.  C.) 36 

Taylor. — History  of  Henry's  contribution  to  the  telegraph 405 

ETHNOLOGY.    {See  Anthbopology  and  PhiloloqyO 

GEOGRAPHY. 

Qreen. — Report  on  geography  for  1881  and  1882 527 

Green. — Report  on  geography  for  1883 576 

Green.— Report  on  geography  for  1884 611 

GEOLOGY.    {See  also  Paleontology.) 

Barnard. — Internal  structureof  the  earth.    (S.  C.) 310 

Hitchcock. — Illustrations  of  surface  geology.     (S.  C.) 90 

Hunt.— Chemistry  of  tbe  earth : 376 

Hunt. — Report  on  geology  for  1881  and  1882 526 

Hunt.— Report  on  geology  for  1883 ' 575 

PuMPELLY. — Geological  researches  in  China,  Mongolia,  and  Japan. 

(S.C.) : 202 

Rice. — Geology  of  Bermuda 563 

Whitilesey.— Fresh- water  glacial  drift  of  the  Northwestern  States. 

(S.C.) 197 

HYDEOGRAPHY.    (See  TEBBESTBLiL  Physios.) 

MAGKBTISM.    {See  Eleotbioity.) 

MATHEMATICS. 

Alvoiid. — Tangencies  of  circles  and  spheres.     (S.  C.) 80 

Ferrel. — Converging  series,  ratio  between  diameter  and  oironmfer- 

ence.    (S.C.) 233 

Newcomb.  —General  Integrals  of  planetary  motion.    (S.  C.) 281 

MEDICINE.    {See  Anatomy,  &o.) 
METEOROLOGY. 

Abbe. —  Meteorological  memoirs  by  Colding,  Ferrel,  Hann,   Pealin, 

Reye,  Sohncke 398 

Abbe.— Report  on  meteorology  for  1879  to  1881 484 

Abbe. — Report  on  meteorology  for  1882 588 

Abbe. — Report  on  meteorology  for  1883 577 

Abbe. — Report  on  meteorology  for  1884 - 612 

Caswell. — Meteorological  observations.  Provi^Mice,  R.  I.,  1831-^60. 

(S.C.) 103 

Caswell. — Meteorological  observations,  Providence,  R.  I.,  ISSl-TG. 

(S.C.)  443 

CiiAPPELSMiTH.— Account  of  tomado,  New  Harmony,  Ind.    (S.  C). ..  59 

Clkaveland.— Meteorological  observations,  Brunswick,  Me.,  1807-'!^. 

(S.C.) '....; 204 

Coffin.— Meteoric  fire-ball,  July  20,  1860.     (S.  C.) * 221 
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Catalogue.  Price. 

COFFIK.— PsvcLrometrical  tables 87  $0  10 

COPPIN.— Winds  of  tho  northern  hemisphere.    (S.  C. ) 52  5  00 

Force. — ^Anioras  in  higher  northern  latitudes.    (8.  C.) 84  1  00 

GuTOT  and  Henky.— Directions  for  meteorological  observations 148  05 

OuYOT. — Meteorolo^cal  and  physical  tables 538  3  00 

Henry. — Di rectioDs  for  constmctinc  lichtnins-rods 237  02 

Henry. — Circular  to  officers  of  the  Hudson's  Bay  Company 137  02 

Henry. — Instructions  for  observations  of  thunder-storms 235  02 

Hbnry.^— Besults  of  meteorological  observations,  1854''59.     Vol.  II, 

Parti 182  2  50 

Henry. — Queries  relative  to  tornadoes 190  02 

Henry. — Registry  of  periodical  phenonieua G5  02 

HiLDRETH  and  WoOD.—Observations,  Marietta,  Ohio,  1817-^23, 1826-^59. 

(S.  C.) 120  50 

Howard. — Nomenclature  of  clouds 347  05 

LoOMis. — Aurora  borealis 584  05 

Looms.— Storms  in  Europe  and  America,  December,  1836.    (S.  C.) . ..  127  1  00 

Loud. — Discussion  of  SnelPs  barometric  Observations 435  10 

McClentock. — ^Meteorological  observations  in  Arctic  sexis.    (S.  C.) . ..  146  1  00 

McParun.— History  and  climate  of  New  Mexico .*...  396  05 

Meech. — Relative  intensity  of  heat  and  light  of  the  sun.    (S.  C. ) 83  1  00 

SCHOTT.— Base  chart  of  the  United  Stat^ 414  05 

SCHOTT. — Rain-charts  for  summer,  winter,  and  the  year 374  25 

SCHOTT.— Tables  and  results:  Rain  and  snow  in  the  U.  S.    (S.  C.) 222  3  00 

ScHOTT. — ^Tables  and  results :  Rain  and  snow  in  the  U.  S.    (S.  C.)    Re- 
vised edition 353  3  00 

SCHOTT.— Tables  of  temperature  in  the  U.  S.    (S.  C.) 277  3  00 

ScHOTT. — ^Temperature  charts  of  U.  S.  for  summer,  winter,  and  the  year .  387  25 

SCHOTT.— Temperature  chart  of  United  States  for  the  year 381  05 

Smith. — Meteorological  observations,  Washington,  Arkansas,  1840-^59. 

(S.  C.) 131  1  00 

MICROSCOPY. 

Bailey. — Microscopical  observations,  So.  Car.,  Ga.,  and  Fla.    (S.  C).  23  2  00 

Bailey. — ^Microscopical  examination  of  soundings.    (S.  C. ) 20  1  00 

Dean. — Gray  substance  of  the  Medulla  oblongata.    ( S.  C. ) 173  2  50 

Edwards.— Directions  for  collecting  Diatomacea 366  05 

MINERALOGY. 

Cabinet. — Diamonds  and  other  precious  stones 377  05 

Baibd. — Circular  relating  to  petroleum  collections.  National  Museum.  447  02 

Brezina. — Principles  of  crystallography  and  crystaUophysics 386  10 

Clarke. — Plan  of  gem  and  precious  stone  exhibit 599  02 

DANA.~Report  on  mineralogy  for  1882 531  10 

DANA.~Report  on  mineralogy  for  1883 580  10 

Dana.— Report  on  mineralogy  for  1884 G15  10 

Egleston. — Catalogue  of  minerals,  with  their  formulas 156  25 

MISCELLANEOUS. 

Act  to  establish  the  Smithsonian  Institution 391  02 

B AiRD. — ^Museum  miscellanea,  numbers,  labels,  &c 164  50 

Boehmer. — ^Additions  to  list  of  foreign  correspondents  of  S.  1 490  10 

Boehmer. — History  of  Smithsonian  exchanges 477  10 

Boehmer. — List  of  foreign  correspondents  of  S.  1 469  10 

Business  arrangements  of  Smithsonian  Institution 325  02 

Circular  relative  to  exchanges 324  01 

HENRY.—Circtilar  relative  to  heights 236  02 

Mason.— Report  on  Luray  Cavern  in  Virginia  in  1880 433  10 

Peabody. — Scientific  education  of  mechanics  and  artizans 380  05 

Porter  and  others. — Addresses  and  ceremonies  Henry  Statue 585  ^& 

Ehees.— Catalogue  and  index  of  Smithsonian  publications,  1846-*62..  4*7^  '^^ 

H.  Mis.  15 01 
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Bhsss.— Docaments  relative  to  history  of  Smithsonian  Institution. 
Chsks. — List  of  institutions,  libraries,  colleges,  &c , 

See  also  Proceeding  of  societies. 

See  also  Reports  of  Smithsonian  Institution. 


328 
238 


15  OD 
25 


NATURAL    HISTORY.     (See  Anatomy,  Botany,    Micboscopy, 

Paleontology,  and  Zoology.) 

PALEONTOLOGY. 

Conrad. — Check-list  of  Eocene  and  Oligocene  fossils  ofN.  A........  200  K^ 

Cope. — West  India  bone-caye 489  20(^ 

Leidt. — Ancient  flEiuna  of  Nebraska 59  ^W 

Lbidt. — Cretaceous  reptiles  of  the  U.  S.    (S.  C.) 192  5  00 

Lkidy.— Extinct  sloth  tribe  of  North  Ameripa.    (S.  C.) 72  300 

Leidt. — ^Extinct  species  of  American  ox.    (S.  C.) 41  100 

Mabcou. — Report  on  Paleontology  for  1884 ^lo  05 

Meek. — Check-list  of  Cretaceous  and  Jurassic  fossils  ofN.  A 177  10 

Meek. — Check-listof  Miocene  fossils  of  N.  A x83  10^ 

PHILOLOGY. 

Bo  WEN. — Grammar  and  dictionary  of  the  Yoruba  language.     (8.  C.}..  98  400^ 

DOBSBT.— Comparative  phonolo^  of  four  Siouan  languages. *  005  05 

GiBBS. — Dictionary  of  Cninook  jargon «---..-...  161  25 

GiBBS. — Comparative  vocabulary .  170  (& 

LiEBEB. — Vocal  sounds  of  Laura  Bridgman.    (S.  C.) ........I  12  200 

BcEHBiG. — ^Language  of  the  Dakota  or  Sioux  Indians ........I  378  05 

Whitney. — Lectures  on  linguistic  science -•-.---....:.  352  2S 

PHTSICS.    (See  also  Tebbestblil  Physics.) 

Babkeb. — Report  on  Physics,  for  1881 j 435  jo 

Babkeu. — Report  on  Physics,  for  1882 539  jq 

Babkeb.— Report  on  Pnysics,  for  1883 57q  jq 

Babkbu. — Report  on  Physics,  for  1884 -..-.....  613  10 

Bbezina. — Principles  of  crystalloCTaphy  and  crystallophysica 3^5  jq 

Coffin. — ^Winds  of  the  Northern  Hemisphere.    (S.  C.) 52  500 

Delaunay. — Essay  on  the  velocity  of  light 354  25 

Dbapeb. — Construction  of  silvered-glass  telescope.    (S.  C.) jqq  i  (^ 

Gould. — ^Transatlantic  longitude.    (S,  C.) 223  100 

Gu TOT. — Physical  and  meteorological  tables 53Q  3  qq 

Henby. — Communication  on  the  electro-magnetic  telegraph n^  (j5 

Henby. — ^Directions  for  constructing ligh tnmg-rods 237  02 

Henby. — Researches  on  sound - 40g  35 

Meech.— Relative  intensity  of  heat  and  light  of  the  sun.    (S.  C.)  ....  83  1  oo 

SCHOTT. — Base  chart  of  the  United  States 414  05 

Secghi. — ^Researches  in  electrical  rheometry.    (S.  C.) 35  100 

Taylob. — History  of  Henry's  contribution  to  the  telegraph 405  25 

Taylob.— Kinetic  theories  of  cavitation 395  jo 

TAYL0B.^Nature  and  origin  of  force 375  (^ 

Taylob. — ^Refraction  of  sound 595  (^ 

(See  also  Bulletins  Philosophical  Society  of  Washington.) 

PHYSIOLOGY.    {See  Anatomy,  &c.) 

SEISMOLOGY.    {See  Terrestrial  Physios.) 

STTEGBRY.    {See  Anatomy.) 


TECHNOLOGY.    (See  Chemistby,  &c) 


LIST   OF   SMITHSONIAN   PUBLICATIONS.  9G3 

TBREESTRIAL    PHYSICS.     [See   also   Electeicity,  Geology, 

Meteorology,  and  Physics.) 

No.  in 

Cataloffae.  Prices 

Davis.— Law  of  deposit  of  the  flood  tide.    (S.C.) 33  $0  75 

HiLOARD.— Tides  and  tidal  action  in  harbors 390  05 

Kane. — Tidal  observations  in  the  Arctic  Seas.    (S.  C. ) 130  1  00 

ROCKWOOD.— Report  on  vnlcanology  and  seismolo^  for  1884 616  05 

Whittlesey.— Fluctuations  of  level  in  the  N.  A.  lakes.    (S.  C.) 119  1  00 

VDLCANOLOGY.    (See  Tebbesteial  Physics.) 

ZOOLOGY. 

GENERAL. 

Baird. — Directions  for  collecting  specimens  natural  history 34  05 

Cops. — Zoological  position  of  Texas 412  50 

Gill.— Report  on  zoology  for  1879  and  1880 431  25 

Gill.— Report  on  zoology  for  1881 487  25 

Gill.— Report  on  zoology  for  1882 533  25 

Gill.— Report  on  zoology  for  1883 582  25 

Gill.— Report  on  zoologv  for  1884 617  25 

GooDE.^Jatalogue  of  collection,  animal  resources,  Philadelphia  Exhi- 
bition   : 326  50 

Goode.— Catalogue  of  collection,  Berlin  Fisheries  Exhibit 413  50 

GooDE. — Catalogue  and  syno|>8is  of  London  Fisheries  Exhibition 551  25 

Goode. — Classihcation  of  animal  resources  of  the  United  States 297  50 

Goods  and  others. — Catalogue,  London  Fisheries  Exhibition 511  300 

Jones  and  others. — ^Natural  b  istory  of  Bermuda 495  1  00 

Kidder  and  others.— Natural  history  of  Kerguelen  Island.    Part  II.  294  *  50 

KUMLIEN. — Natural  history  o'f  Arctic  America '. 342  50 

ScUDDER. — Nomenclature  Zoologicus.    Index  of  genera 470  3  00 

Streets. — ^Natural  history  of  Hawaiian  and  Fanning  Islands 303  50 

See  also  Bulletins  National  Museum. 
See  also  Proceedings  National  Museum. 
See  also  Proceedings  of  societies. 

ZOOLOGY. 

SPEOL^. 

• 

Annelid$» 

Wedster.— Annelida  of  Bermuda 569  10 

BirdB, 

Baird.— Arrangement  of  families  of  birds 210  05 

Baird. — Catalogue  of  North  American  birds  in  Museum,  1857 106  25 

Baird. — Desiderata  of  birds  of  Mexico,  Central  America,  &c 185  05 

Baird. — Instructions  for  collecting  nests  and  eggs 139  05 

Baird.— Review  of  American  birds.    Part  1 181  2  00 

Bendire. — Instructions  for  collecting  eggs 603  02 

Brewer. — North  American  oology.    Part  I.    (S.  C. ) 89  5  00 

CouES  and  Prentiss.— Avifauna  Columbiana.   Birds  of  Dist.  of  Col..  500  75 

Elliot. — List  of  described  8i)ecies  of  humming-birds 334  10 

Elliot.— Classification  and  synopsis  of  Trochilids.    (S.  C. ) 317  3  00 

Henry. — Circular  relative  to  bii^s  of  South  America 168  02 

Kidder  and  Coues.— Natural  history  of  Kerguelen  I^nd.    I.  Orni- 
thology   293  50 

Kidder   and    others. — ^Natural   history   of   Kerguelen   Island.     II. 

Oology,  &o 294  50 

Lawrence  and  SUMICHRAST.-Birds  of  Mexico 295  50 

Merria&i.— Birds  of  Bermuda 567  05 

Reid.— Birds  of  Bermuda 566  10 

Ridoway. — Aquatic  and  other  birds  of  U.  S.  at  London  Fisheries 

Exhibition 553  V<^ 

Ridoway.— Catalogue  of  Old  World  birds  in  Museum ^S®L  ^*>^ 
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'So.  in 


RiDG  WAY. — XomeDclatore  of  North  American  birds 422  |0  S 

See  al«o  BalletinB  National  Moseam. 
See  also  Proceedings  National  Mnaenm. 
See  also  Proceedings  of  societies. 

Baiad. — Circular  in  reference  to  shipping  fresh  fish .  384  08 

Baird.— Questions  relative  to  food  fishes  of  the  U.  8 234  06 

Baird. — Report  on  fishes  of  New  Jersey  coast •••..... ..  348  2S 

Bean.— Catalo^e  of  fishes  of  U.  8.  at  London  Fisheries  Exhibition  . .  556  25 

Bean. — ^Directions  for  collecting  and  preserving  fish 464  08 

Brown. — ^Whale-fisherv  and  appliances  at  London  Fish.  Exhib 555  85 

Gnx. — Arrangement  of  families  of  fishes 247  25 

Gill.— Bibliography  of  fishes  of  Pacific  coast 463  50 

Gill. — Catalogneof  fishes  east  coast  North  America 283  85 

Goods. — Catalogne  of  collection  Berlin  Fisheries  Exhibit .. 413  50 

GOODE. — Catalogne  of  animal  resonrces,  Philadelphia  Exhibition 326  50 

GooDE. — Catalogne  of  collection  and  synopsis  London  Fisheries  £xhi- 

bition 661  85 

GooDE. — Catalogue  of  fishes  of  Bermuda 296  50 

GooDB  and  others.— Catalogue  London  Fisheries  Exhibition 511  3  00 

Jordan  and  Brayton.— N.  A.  Ichthyology,  lU.    Fishes  of  Allegheny 

region ^ *  308  50 

Jordan.— N.  A.  Ichthyology,  II.    Cottid» 306  50 

Jordan. — S,  A.  Ichthyology,  I.    Kafinesque's  North  American  fisbes..  305  50 

Jordan  and  Gilbert.— Synopsis  of  fishes  of  North  America 492  2  50 

Rathbun. — Catalogne  of  collection  illustrating  research  in  sea  and 

fresh  waters.    London  Fisheries  Exhibition 557  S5 


iMectB. 


0 


Baird. — Circular  on  history  of  N.  Am.  gras8hopx>er8 163  03 

Baird. — Circular  relating  to  department  of  insects,  National  Museum.  44S  OS 

De  SAUSSURE.—Sjrnopsis  of  American  wasps 254  2  00 

Fernald. — ^Directions  for  collecting  moths 600  02 

Hagen. — Synopsis  of  Neuroptera  of  North  America 134  3  00 

Henrt. — Circular  to  entomologists 178  02 

Le  Conte. — Coleoptera  of  Kansas  and  eastern  New  Mexico.    (S.  C.)..  126  1  25 

Le  Conte. — ^List  of  coleoptera  of  North  America.    Part  I 140  75 

Le  Conte.— New  species  of  North  American  coleoptera.    Part  1 167  1  00 

Le  Conte. — New  species  of  North  American  coleoptera.    Part  II 264  1  00 

LOEW  and  Osten  8acken. — ^Monographs  of  diptera  of  North  America. 

Parti T 141  150 

LoEW. — ^Monographs  of  diptera  of  North  America.    Part  III 256  2  00 

Melsheimer. — Catalogue  of  coleoptera  of  North  America 62  200 

Morris. — Catalo^e  of  lepidoptera  of  North  America 118  100 

Morris. — Synopsis  of  lepidoptera  of  North  America 133  2  00 

Osten  Sacken. — Monographsof  diptera  of  North  America.    Part  IV  -  219  2  00 

Osten  Sacken.— Catalogue  of  diptera  of  North  America 270  2  00 

Packard. — Directions  for  collecting  and  preserving  insects  of 261  15 

ScUDDER. — Catalogue  of  orthoptera  of  North  America 189  1  00 

Mammals. 

Baird. — Catalogue  of  North  American  mammals  in  Museum 105  25 

Brown.— Whale-fishery  and  appliances  at  London  Fisheries  Exhihition  555  25 

Gill. — Arrangement  of  the  families  of  mammals 230  25 

Goode. — Catalogue  of  collection,  animal  resources,  Philadelphia  Exhi- 
bition    326  60 

HoRNADAY. — Directions  for  preserving  skins  of  mammals 689  02 

Jones. — Mammals  of  Bermuda 565  10 

True. — Catalo^e  of  aquatic  mammals,  London  Fisheries  Exhibition.  562  25 

True. — Plan  of  mammsd  exhibit 602  03 

Mollusks. 

BiNNEY.- Bibliography  of  North  American  Conchology.    Part  1 142  3  00 

BiNNEY  — Bibliography  of  North  American  Conchology.    Part  II 174  2  00 
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Bi:n7£Y.— Land  and  fresh-water  shells  of  North  America.    Part  II 143  9^  00 

BiNNEY.— Land  and  fresh-water  shells  of  North  America.    Part  III. ..  144  2  00 

Henry. — Circular  relative  to  collecting  shells 176  02 

Dall. — Index  of  brachiopoda 304  50 

List  of  d  aplicate  shells  of  Wilkes  Exploring  Expedition 193  02 

Gill. — Arrangement  of  families  of  moUusks 227  25 

Lewis. — Instructions  for  collecting  land  and  fresh- water  shells 363  05 

Pbime. — Monograph  of  American  corblonlads 145  75 

Stihpsqn. — Researches  upon  the  hydrobiinn 201  50 

WiNSLOW. — Economic  Mollusca  of  U.  S.  at  London  Fisheries  Exhibition  554  25 

liadiates, 

Baird. — Circular  relative  to  craw-fish  and  fresh-water  Crustacea 319  02 

Clark.— Anatomy  and  physiology  of  lucernarlsB.    (S.  C. ) 242  5  00 

Bathbun. — Crustacea,  etc.,  of  U.  S.  at  London  Fisheries  Exhibition ..  552  10 

RATHBXTN.-^List  of  marine  invertebrates  distributed.    Series  II 465  02 

Stimpson. — Synopsis  of  marine  invertebrata  of  Grand  Manan.    (S.C,)*  ^0  1  00 

I^eptileB. 

Baird  and  GiRARD. — Catalogue  of  North  American  serpents  in  Museum.  49  1  00 

Cops. — Check  List  North  American  Batrachia  and  B;eptUia 292  50 

Garhan.— Reptiles  of  Bermuda 568  05 

Mitchell  and  Morehouse. — Anatomy  and  physiology  of  chelonia. 

(8.  C.) 159  1  00 

WEiSMAmr. — Chance  of  Mexican  axolotl  to  amblystoma 401  05 

Yarrow.— Check-list  of  reptiles 617  10 

Yarrow — North  American,  Keptilia  and  Batrachia 493  50 

ShslU.    (Se$  MollMki.) 
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SMITHSONIAN  CONTRIBUTIONS  TO  KNOWLEDGE, 


Vol. 

No.  in  S. 

• 

senes. 

I 

2 

II 

26 

III 

38 

IV 

39 

V 

55 

VI 

56 

VII 

76 

VIII 

78 

IX 

92 

X 

99 

XI 

111 

XII 

112 

XIII 

151 

XIV 

184 

XV 

206 

XVI 

211 

XVII 

229 

XVIII 

246 

XIX 

272 

XX 

284 

XXI 

285 

XXII 

340 

XXIII 

346 

XXIV 

547 

XXV 

606 

Date. 


1848 
1851 
1852 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1863 
1865 
1867 
1870 
1871 
1872 
1674 
1876 
1870 
1880 
1881 
ie85 
1885 


Contents.    (Nos.  of  SmiUisonian  series.) 


1 

3, 4»  5, 6, 7, 11. 12. 13, 14, 15, 16, 17, 20, 23  . . 

22,24,29,30,32,33,35,36,37- 

40 

41.42,43,44,45 

46,50.52,54.58,60,61 

59,63,70.72,73 

71,80,81,82,84,85 

79.83,86,88,90,94 

95  97  98 

89!  100,  l64,'ii3'ii4,*i26,"i27V.V/l.'^""^^ 

103, 119, 129. 131.  i;« 

121 .  13a.  132, 146, 155, 159, 1(S,  166 

172,175,180,186,192 

196,197.199,202. 

120,173,204,208,220,221,223 

218 

222.232.233,239 

240,241,262 

268 

207,277,280,281 

259,269,287,318,331 

242,248,310,317,357 

353,443 

333.489.509 


Price. 

Got  of  pnot. 
Da 

Do. 

Do. 

Do. 

tl2  00 
12  00 

12  00 

12  00 

Out  of  print 
Do. 

.  Do. 

Do. 

12  00 

Oat  of  print 

12  00 

12  00 

12  00 

12  00 

10  00 

10  00 

12  00 

12  00 

600 

12  00 

SMITHSONIAN  MISCELLANEOUS  COLLECTIONS. 


Vol. 


I 
II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 

XV 

XVI 

XVII 

XVIII 

XIX 

XX 

XXI 

XXII 

XXUI 

XXIV 

XXV 

XXVI 

XXVII 


No.  in  S. 

• 

Date. 

series. 

122 

1862 

123 

1862 

124 

1862 

125 

1862 

158 

1664 

169 

1867 

191 

1867 

212 

1869 

213 

1869 

250 

1873 

273 

1874 

274 

1874 

312 

1878 

314 

1878 

315 

1878 

322 

1860 

336 

1880 

337 

1880 

416 

1880 

423 

1881 

424 

1881 

468 

1882 

475 

1882 

496 

1883 

504 

1883 

505 

1883 

506 

1883 

Contents.    (Nos.  of  Smithsonian  series.) 


87.148,153 

27, 34, 49, 53, 108, 115, 128, 137, 138, 139, 163, 

176 

102,117,118,136 

133,134 

74,142,154 

140,141,167,171 

143, 144. 145, 156. 160, 161, 165, 177, 183, 800, 

201,203 

137, 164, 16d»  178, 189, 194, 205, 207, 210, 319. . 

174,179 

190, 227, 231, 234, 235, 236, 237, 238, 243, 245, 

252,257 

230,247,256,261,264,265 

181,255,263 

292,293,294,295,296,297,303,  304,  305,306 

216.254,276,283,288,289,301,311 

258, 266, 279, 282, 291, 300, 302, 309, 316, 319, 

320 

253,270,321,324,325,334,335,344 

328 

329 

332.333 

497 

327,330,338,339,356 

425, 446-459, 462, 464, 465, 467, 471-474 

308,313,326,342,463 

492 

498.499,501,502,503 

349,469,490,507 

358,4:^,441,478,480 


Price. 


Out  of  print 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 


Do. 
Do. 


15  00 
550 
550 


5 
5 
5 
5 

4 
4 
4 
4 
4 
3 
5 
4 
4 


00 
00 
00 
00 
50 
00 
00 
50 
50 
00 
50 
50 
00 


LIST  OF   SMITHSONIAN  PUBLICATIONS. 
SMITHSONIAN  ANNUAL  EEPOETS. 


No.  of 
report 

No.inS 
eeriea. 

Year. 

Contents.    (Nos.  of  Smitluonianwries.) 

Price. 

a 

H 

I 
81 
28 
51 
57 
67 
75 
77 
91 
107 
109 
110 
147 
149 
150 
187 
188 
209 
214 
315 
224 
SSS 
244 
249 
271 
275 
286 
298 
299 

341 
345 
44S 

516 

540 

1346 
1847 
1848 
1849 
1850 
851 
B5S 
853 
854 
855 
856 
te? 
1856 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1967 
1668 
1869 
1870 
1971 
1S72 
1973 
1874 
1875 
1876 
1877 
1878 
18JB 
18SJ 

1881 

1882 

1883 

1884 

D  K   F 

F  J                         

110. 

16 

'•\o 

32 

■       ■399,400,401,40^,403.404 

'•>» 

35 

38 

491  510        

37 

38 

39 

608,609,610,611,612,  613,  614,  615,  616,  617,  618, 

(t) 

*  Oat  of  priat.  I  In  prcM. 

PROCEEDINGS  OF  SOCIEtlES. 

No. 

A»TBBOPOIX>aiCAL  SOCtKTT  OP  WaSHIMOTO!'. 

TrwigacUoM.    VoLI.1879  to  1883 601 

Abatroct  of  tnuisootioDS  for  18T9-'8I) 603 

Tnuiswtion*.     Vol.  II,  1883- '83 644 

BlOLOOICAI.  SOCIBTY  OF  WASHmOTOM. 

ProceedingH.     Vol.  1, 18e0-'83 499 

ProceediDgB.     Vol.  U,  1883-'94  645 

Philosophicai.  Societt  or  Wasuikoton. 

Bulletin.    Vols.  I,  II,  III.  1871  to  1980 497 

Bulletin.    Vol.  IV,  for  1881 498 

Bulletin.    Vol.  V,  for  1882 503 

Bnlletin.    Vol,  VI.  for  1883  VA 

Bnlletin.    Vol.  VH,  for  1884 'Sa 


91  00 

I  00 
1  00 


4  OCt 
1    QO 
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KEPOBTS  02f  EECEST  FBOGBESS  IN  SCIENCE. 

Ka. 

AiTTHBOPOLoaT— O.  T.  Utwon. 

Kor  1879  «nd  1880 432 

Fof  1881 488 

Fof  leai 534 

ForlB83 583 

For  1884 618 

Abtkokohy.— E.  S.  Holden. 

For  1870  and  1880 , 4Zr 

For  1881 483 

For  1882 B& 

For  1883 574 

Fof  18B4 0» 

BoTABT.— W.  O.  Farlow. 

For  Ig79  and  1880 430 

For  1881 486 

For  18^ 532 

For  1883 581 

CBEKtsniT.— Q.  F.  Barker. 

For  1879  and  1880 «29 

ForltSl 485 

CHK»uflTKT.— H/  C.  Bolton. 

For  1882 530 

For  1851 579 

For  1884...^ '. 614 

GEoaOAPUY.— F.  M.  Oreen. 

For  1881  Md  1882 527 

For  1883 576 

For  1884 611 

QeoloOy.— O.  W.  Hanes. 

For  1879  and  1880 438 

Okolooy.— T.  B.  Htmt. 

For  1881  and  1882 526 

For  1883 575 

MxTKOBOLOOY.— C.  Abbe. 

For  1879  to  1B81 484 

ForlS83 588 

For  1883 577 

For  1864 61S 

MiiTKHALoaY,— G.  W.  Hawea. 

For  1879  and  1880 438 

HiKBRAiXJOY.— £.  S.  Dana. 

For  1862 531 

For  1883 680 

For  1884 615 

Pal^oktolooy.— J.  B.  Harcon. 

For  1884 ; 610 

Physics.— 0.  F,  Barker. 

For  1879  and  1880 489 

ForlSSl 485 

For  1882 599 

For  1883 578 

For  1884 613 

TUIfANOLOOY  Ak'D  Bei§iiolooy. — C.  8.  BockwDod. 

For  ISM 616 

ZooLOOY.— T.  Gill. 

For  1879  and  1880 431 

For  1881 487 

For  1882 633 

ForI883 682 

For  1884 617 
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TONER  LECTURES. 

{For  advance  of  Medical  Science.) 

Ko.  in  • 

Catalogae.  Pnee. 

No.  1.  Structure  of  cancerous  tumors.    J.  J.  Woodward 266  $0  25 

No.  2.  Dual  character  of  the  brain.    C.  E.  Brown-Sequard 291  25 

No.  3.  Strain  and  over-action  of  the  heart.    J.  M.  Da  Costa.... 279  25 
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384.  Directions  for  shipping  fresh  iisb 02 

464.  Directions  for  collecting  fish 02 
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572.  Directions  for  collecting  ahoriginal  antiquities 02 
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164.  Mnseum  miscellanea,  series  of  numbers,  &c 60 

589.  Directions  for  removing  and  preservinjg  skins  of  mammals 02 

590.  Instructions  for  taking  paper  molds  ot  inscriptions  in  stone,  wood,  Slo  ....  02 

600.  Directions  for  collecting  tortricids  and  small  moths 02 

601.  Directions  for  mound  explorations 02 

603.  Instructions  for  collecting  oggs 02 

626.  Notes  on  the  preparation  of  skeletons 02 
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Alleghany  region 308 
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26.  Balletin  No.  22.    Ward .    Guide  to  the  flora  of  Washington,  D.  C 444 

27.  Proceedings  National  Museum  for  1881.    Vol.  IV 467 
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29.  Bulletin  No.  23 
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23.  Instructions  for   taking  paper  molds  of  inscriptions,  dtc.    A.  P. 
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27.  Directions  for  collecting  moths.    C.  H.  Femald 600  02 
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33.  Notes  on  the  preparation  of  skeletons.    F.  A.  Lucas 686  OS 


\ 


IISTIDEX. 


A. 
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explorations  by 8,45,46 
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Allen,  Mr.,  analyses  made  by 44 

Allgemeines  Deutsches  Vereins  Handbuch 70 

Alvin,  M.,  co-operation  of 69 

America,  exchanges  for 66,67 

America,  North,  correspondents  in 74 

America,  South,  correspondents  in 80 
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American  Fisheries  Society,  meetings  of 28 

American  Institute  of  Mining  Engineers,  collection  presented  by 45 

American  Land-shells,  manual  of 28 

American  Museum  of  Natural  History,  N.  Y.,  collection  of  building-stones  for.  22 

American  Observatories 457 

American  Ornithologists'  Union,  meetings  of 34 

American  prehistoric  pottery  section  of  the  National  Museum 29, 32 

American  native  sculpture 33 

American  woods,  collection  of 27 
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973 


K 


I  *  II 


974  INDEX. 
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Arrieta,  J.,  relative  to  exchange  with  Uruguay  and  Chili 57 
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exchanges  for 66,67 

Australia,  correspondents  in 88 

Austria-Hungary,  correspondents  in 93 
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Azores,  correspondents  in 71 

Aztec  Calendar  Stone,  cast  of 33 

Goddess  of  Death,  cast  of 33 
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Report  for  1883 12 

Report  for  1884 13 

Report  on  Bureau  of  Ethnology -. 45 

Report  on  United  States  Fish  Commission 45 

Report  on  United  States  Geological  Survey 45 
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Baii-d,  Prof.,  S.  F.— Continnod. 

Report  on  UDited  States  National  MnBeam 26 

Report  to  Board  of  Regents 1-46 
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Barker,  Dr.  George  F.,  report  on  progress  in  physics 12, 14, 17, 579 
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Banmhauer,  Professor  von,  co-operation  of 69 
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editor  of  Museum  publications 37 

papers  by 15,16 

B^bian,  L.  de,  acknowledgment  to 19 

Bee-culture,  display  of,  in  National  Museum 38 

Belgique,  Bibliographie  de 70 

Belgium,  correspondents  in 102 

exchanges  with 65,66 

Bendire,  Capt.  Charles,  honorary  curator ,  National  Museum 29 

papers  by 16 

Benedict,  Mr.,  collections  made  by ....: 35 

Bermudas,  correspondents  in 79 
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Beyer,  Dr.  H.  G.,  honorary  curator,  National  Museum 28 

classification  by,  of  the  materia  medica  collection  in  the  National  Museum.  28 

investigations  by 30 

paper  by 17 

Bibliographie  de  Belgique 70 
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Bibliothek  des  Deutschen  Reichstags,  Eatalog  der 70 

Billings,  Dr.  John  S. ,  examination  of  zoological  specimens 24 

Binney,  W.  G.,  Manual  of  American  Land  Shells 28 

Biological  Society  of  Washington,  meetings  of 28 

proceedings  of  the 13 
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